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EXECUTIVE SUMMARY

Introduction

This report describes the findings that have resulted from the
effort to create a proposed Nez Perce Tribal Hatchery (NPTH) in
northern Idaho. This effort has been undertaken because of low
population densities of salmon in the Clearwater and Salmon River
Basins.

The Northwest Power Planning Council (Council) has approved the
NPTH concept. For the NPTH to proceed, the Council must approve
a master plan and amend the Columbia Basin Fish and Wildlife
Program (CBFWP). Requirements of the National Environmental
Policy Act (NEPA) also must be met.

Goals

The goals of NPTH are to:

0 Develop, increase, and reintroduce natural populations of
spring, summer, and fall chinook in the Clearwater and
Salmon River Basins.

0 Sustain long-term preservation and genetic integrity of
target fish populations.

0 Keep the ecological and genetic impacts of-nontarget f,ish
populations within acceptable limits.

0 Provide harvest opportunities for both tribal and non-tribal
anglers.

Costs and Benefits
The capital costs of the NPTH are expected to be $7 million.
Annual operating costs are expected to be $1 - $1.5 million.

Total adult returns are expected to be at least 3,000 to 4,000
and may range as high as 6,000 to 7,000 fish.

Spring chinook production would increase by 33 percent over
baseline conditions with an additional 1,300 to 1,800 fish
returning as a result of NPTH production.

Summer chinook numbers would rise from 0 to 600 or more adults.
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Fall chinook numbers would rise from 20 to more than 1,000
adults.

Supplementation

Supplementation is the use of artificial propagation to increase
or restore natura-1 production. The proposed NPTH supplementation
.program consists'of:

0 natural production management

0 hatchery broodstock selection and.development

0 selective harvest

0 satellite release methods

0 special hatchery facilities to restore natural production

0 stock isolation

0 genetic management

0 low density rearing

0 conditioning of fish to survive in the natural environment

Increasing smolt-to-adult survival is a critical element in the
program.

Two central hypotheses of the NPTH supplementation effort are:

0 Eggs brought to the hatchery for incubation, rearing and
then release as pre-smolts into a target stream will survive
(to returning adult) at a greater rate than eggs deposited
in the spawning grounds by natural spawners.

0 The mixture of natural and.hatchery fish will reproduce
successfully without adverse genetic effects and that
undesired interactions with other populations will not
occur.

To accomplish these goals, three types of supplementation*
facilities are planned:

0. a Central-Incubation and Rearing Facilities (CIRF)

0 auxiliary incubation and rearing facilities

X
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0 13 satellite facilities located in tributary watersheds
where natural salmon production either occurs or could occur

Central Incubation and Rearing Facility (CIRF)

The CIRF will mimic natural incubation temperatures for eggs and
alevins and rear fry to approximately two to three inches in
length to prepare them for final rearing at satellite facilities
.or in natural stream systems. Stock isolation will be used to
prevent the spread of disease and to preserve and develop the
genetic base of each stock.

The CIRF will produce the following products based on each
species and the habitat conditions available:

1. Spring and summer chinook timed-release fed-fry used to
restock natural habitat

2. Spring and summer.chinook fed-fry to be reared in
satellites for release as *8presmolts18  in the fall

3. Fry to be reared at satellites for release as sub-
yearling smolts (Age-O fall chinook smolts)

4. Fry to be reared in satellites for release as yearling
smelts (Age-l+ or full-term spring and summer chinook
smolts).

The first product reduces the impact of extensive hatchery
rearing and adapts fish to natural habitat early in their life
while coordinating their release with conditions favorable to
their survival.

The other forms of supplementation are designed to promote
natural selection and to prevent hatchery production from
dominating or forcing native fish to extinction.

Satellite Facilities

Satellite facilities will be used to rear juvenile salmon and
capture, hold and spawn adults salmon in natural waters.

Satellite projects have been sited in watersheds where instream
and riparian habitat has been enhanced and passage has been
developed. . _

xi



ConstraiMs

The key factor in the supplementation effort is smalt-to-adult
survival. This is affected by passage of juveniles and adults
through the dams and harvest of adults both in the Columbia River
and in the ocean. 4

Other potential constraints are:

.o habitat and water quality might be degraded further.". - <
0 survival parameters for either natural or hatchery

production might be less than estimated.

Monitoring and Evaluation

The potential risks'and benefits of supplementation are disputed
among fisheries experts. To compensate for this situation,
extensive monitoring and evaluation are proposed for the NPTH.

Year-round monitoring of juveniles will aid in understanddng the
effectiveness of various supplementation efforts and to redirect
those efforts prior to adult returns.
stream mouth will:

Adult monitoring at the

0 give specific-.information  on adult return domposition and
numbets for broodstock.

0 be used to help determine harvest opportunities and levels.i 1 _'.. ^ ~. /.' '_
Uncertainties -that may. affect NPTH-success, but do.not lend '
themselves tcresolution through' experimentation (within the
context of the NETH alone), are:

0 smolt-to-adult survival

0 reproductive success

0 long-term fitness

0 ecological interactions

Genetics

.
.

with other stocks

Uncertainties remain about the long-term genetic'~implicatlions  of
supplementation. NPTH production will entail four types of
impacts and risks:

1. Extinction
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2. Loss of Within Population Genetic Variability

3. Loss of Between-Population Genetic Variability

4. Anthropogenic Effects

Proposed Harvest Management Plans

.To ensure a minimum level of adult returns, no harvest is likely
to occur until at least five years after production has started.

In most watersheds, the minimum harvest goal was set by the
number of adult returns exceeding 50 percent or more of the
maximum goal for adult returns. When a watershed has a natural
run of fish, harvest does not begin until adult returns equal
60 percent of the maximum adult return goal (e.g., Lo10 Creek).

If hatchery production exceeds natural production, selective
harvesting may be needed to prevent hatchery fish from
overwhelming natural fish production.

Harvest areas designated in this report were selected by the Nez
Perce Tribe's Department of Fisheries Management. Consideration
was given to:

0 protecting rebuilding and restoring the depleted fisheries
resources

0 the cultural needs of the Nez Perce people

0 other fisheries resources managers and resource users

The areas designated fdr tribal harvest are on tributaries above
monitoring sites.

Division of HarTTeSt

The NPTH harvest management program does not address an equitable
division of harvest between the Nez Perce Tribe and Idaho sports
fishermen. This issue.will be addressed-by the steering
committee of the Nez Perce Tribe and the Idaho Department of Fish
and Game (IDFG).

Coordination Issues

The Nez Perce Tribe is responsible, along with Idaho Department
of Fish and Game (IDFG), U.S. Fish and Wildlife Service (USFWS),
and other land and water management agencies, for managing
fishery resources in Idaho subbasins.
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NPTH planning has been included in both the Clear-water and Salmon
River Subbasin Plans. NPTH production is designed to support
recovery programs for any species de&ignated by Endangered
Species Recovery Plans.

Since September 1987, various agencies and interested groups have
taken part in Technical Work Group (TWG) meetings related to the
proposed NPTH. The TWG have guided the planning of NPTH and
recommended policy. The TWG is composed of:

0 Bonneville Power Administration

0 Idaho-Department of Fish and Game (Boise & Lewiston Offices)

0 Columbia River Inter-tribal Fish Commission

0 U.S. Fish and Wildlife Service
Dworshak Hatchery & Fisheries Assistance Office

0 U.S. Forest Service
Clearwater National Forest

Supervisor's Office & Pierce District

Nez Perce National Forest
Supervisor's Office
Clearwater, Elk City, and Salmon River Districts

0 Potlatch Corporation

0 land and mineral rights owners

0 Pacific Northwest Utilities Conference Committee

0 Idaho Salmon and Steelhead Unlimited

Recommendations

1. Build the following facilities:

A. A Central Incubation and Rearing Facility (CIRF) at Cherry
Lane, 21 miles east of Lewiston, Idaho on Clearwater River

B. An Auxiliary Incubation and Rearing Facility at Sweetwater
Springs, 10 miles southeast of Lewiston, Idaho

C. Satellite facilities located in tributary watersheds:

Clearwater River:
Lo10 Creek Spring Chinook Facilities

Permanent Monitoring/Evaluation and Smelt
Acclimation/Release and Adult Recovery
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Satellite at stream mouth.
Yoosa/Camp Creek Presmolt Rearing/Rearing and
Adult Holding Satellite
Dollar/Eldorado Creek Presmolt Rearing and
Adult.Holding Satellite
Seasonal Adult Trap on Lo10 Creek at Bradford
Bridge
Seasonal Adult Trap on Eldorado Creek below
Falls

Mann Lake Headgate Age l+ Smelt Rearing Satellite

North Lapwai Valley Fall Chinook Smolt
Rearing/Release and Adult Recovery/Holding
Satellite

Selway River:
Fenn Pond Fall Chinook Acclimation/Release
Satellite

Meadow Creek Summer Chinook Presmolt
Rearing/Release and Adult Recovery/Holding and
Monitoring & Evaluation Satellite

South Fork Clearwater River:
Stites/Luke's  Gulch Fall Chinook Smolt
Rearing/Release and Adult Recovery/Holding
Satellite

Mill Creek Spring Chinook Presmolt Rearing/Release
and Adult Recovery/Holding Satellite
Meadow Creek Spring Chinook Presmolt
Rearing/Release and Adult Recovery/Holding
Satellite
Newsome Creek Spring Chinook Presmolt
Rearing/Release and Adult Recovery/Holding
Satellite

Salmon River, Slate Creek:
Hurley Creek, Monitoring/Evaluation/Juvenile
Acclimation/Release and Adult Recovery Satellite

Deadhorse Creek Spring Chinook Presmolt
Rearing/Release and Adult Holding Satellite

E. Monitoring and evaluation facilities in each watershed where
satellites are located:

- P.ermanent
- Lo10 Creek Mouth, Clearwater River
- Meadow Creek, Selway River
- Slate Creek, Salmon River

- Seasonal Mobile Screw Trap Units
-Newsome,Meadow, Mill Creek, S.F. Clearwater River
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2. Timed-release fed-fry stocking of remote unused habitat.
Meadow Creek, Selway'River: Spring Chinook
Little Slate Crekk, Saltion River: Spring Chinook

3. MonitoriF@ and Evaluation of presyolt and'timed-release fed-
fry to resolve uncertainties dbout the survival following
rel;&lrse;

monitor following release in tributary mainstem.
monitor in winter in mainstem tributaries and rivers.
monitor in spring in mainstem tributaries and rivers.
monitor at Lower Grangte Dam

4. Conduct sequential monitoring of'smolts at the dams.

5. Set a low level of harvest until the maximum adult return
goal is achieved.
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JUE2 PERCE TRImL RATC-Y MASTER P$AN

Introduction
,

This report describes the findings that have resulted from the
effort to create a proposed Nez Pqrce Tribal Hatchery (NPTH) in
northern Idaho (Figure- 1). This effo$$ has been undertaken
because onlyllow population densities of native salmon exist in
the Clearwater and Salmon River Basins areas proposed for
supplementation in this document.. The goal of the NPTH is to
restore natural runs of spring, summer, and fall chinook in the
watersheds of these basins.

This project has been known by several names. The current name
for this project, which will be used throughout this report, is:

Nez Perce Tribal Hatchery (NPTH-)

Colwbia Basin Fish and Wildlife Program

The Northwest Power Planning Council (the Council) has 'approved
the NPTH concept. For the NPTH to proceed, the Council must
approve a master plan and amend the Columbia Basin Fish and
Wildlife Program (CBFWP). The CRBFWP has guided development of
this master plan. Requirements of the National Environmental
Policy Act (NEPA) also must be met.

Goals

The goals of the NPTH are to:

0 Develop, increase, and reintroduce natural populations of
spring, summer, and fall chinook in the Clearwater and
Salmon Rivers Basins.

0 Sustain long-term preservation and genetic integrity of
target fish populations.

0 Keep the ecological and genetic impacts of nontarget fish
populations within acceptable limits.

0 Provide harvest opportunities for Tribal and non-Tribal
anglers.'



Costs and Benefits

The capital costs of the NPTH ake expected to be $7 million.

Annual operating costs are expected to be $1 - $1.5 million.

Total adult returns are expected to be at least 3,000 to 4,000
and may range as high as 6,000 to 7,000 fish.

Spring chinook production would increase by 33 perrcent over
baseline ccnditi-ons wjth an,additional  1,300 to 1,800 fish
returning as a result of NFTH production.

Summer chinook numbers would rise from 0 to 600 or more adults.

Fall chinook numbers would rise fromm 20 'to more than 1,000
adults.
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Figure  1. Map of Nez Perce Ceded Territory as described  In the 1855 Treaty encompassing lands wlthln the states of
Idaho, WashIngton  and Oregon.



part1 - #es Perae Tribal Hatohery Summary

Phases

The NPTH supplementation program.is.based on three phases:

Phase I, Restoring natural production 1

Phase II, Maintaining supplemented natural production

Pha@q  III, Supplementing harv8s-t: levels within the
Cletarwater -and Salmon River q&basins.

Phase I will try to restore the fish populations of tributary
watersheds ~o,levels that seed the natural habitat to the highest
achievable &evel, This achievement will primarily be limited by
the followi&g factors:

0 smelt-to-adult  survival

0 juvenile carrying capacity'

0 genetic constraints

In other sy&ems that h&v8 no natural populations, the goal is to
reintroduce a parkicular speci@.@d raise its"leve1 of natural
and suppl8mentard  production to-the carrying capacity of the
watershed. -1' ,--

In most cas+s, existing populations qre declining, Phase II will
try to maintain the natural populationl,through  hatchery
supplem8ntation. A prodUCtionmode (Support Document 8.00, NPTH
Production Model) has bean:,devCloped and used to predict the
level of suppl8mkntation  .n$eded to zehtore and maintain the
carrying ca@aqi,ty of the watisrshed. The mbdel addresses the
production parameters described in Table I-l. This methodology
is described  in the Supplementation Products section of this
chapter.

Phase III will identify harvest. levels and try to maintain them
through supplemacaritation and,harvest'manag8&nt  (see Chapter IV,
Harvest Mana$ement). The model has been- a great aid.in
identifying-the time dnd level@,of, parveist  opportunities and the
interaction.between natural and hatchery production.

FWiliti8S

To achieve the goals of the NPTH program, five types of
facilities have been designed:

4



0 a Central Incubation and Rearing Facility (CIRF) at
Cherry-Lane, Idaho (Fig&k8  2)

0 an auxiliary incubation and rearing facility at
Sweetwater Springs in Idaho (FigUr8 2)

3 a rearing facility on Sweetwater Creek (Figure 2)

0 multiple satellite facilities located in tributary
watersheds (Figures 3-6)

0 monitoring facilities for both adults and juveniles in
each watershed where satellites are located
(Figures 3-6)

These facilities are discussed and shown in drawings in Support
Document 3.00, Facility Conceptual Designs. The CIRFs and
satellite facilities are simple, yet versatile. Biological
aspects of these facilities are discussed ir, Appendices 2.00,
Site Selection and Evaluation Processes and 3.00, Facility
Conceptual Designs.

Central Incubation and Rearing Faaility (CIRP)

The CIRF will incubate eggs and alevinsand rear fry to
approximately two to three inches to prepare them for final
rearing at the satellite facilities or in natural stream systems.
Water quality and temperatures will be ,controlled at the CIRF to
match the needs of each species a&the biological requirements
of the watershed into which fry will be released..

Stock isolation will control diseases and maintain the genetic
identity of each stock.
the Cherry Lane CIRF.

Full-term smolts will not be produced at
This will control long-term operational

costs and promote naturalization of fish after release.

The satellite facilities will be used to rear juvenile salmon and
capture, hold, and spawn adult salmon in natural waters.
Satellite facilities are located in tributary watersheds where
natural populations have declined or b8COm8 extinct but where
water quality and habitat are capable of producing salmon. This
program should lead to the re-naturalization of fish cultured in
the NPTH.

Monitoring and evaluation facilities (Appendices 2.00, 3.00) in
each watershed will identify the successes or failures of natural
and hatchery production. Adults and juveniles will be monitored
to understand the effectiveness of various supplementation
programs and to redirect the production programs. The elements
and detail of monitoring are described in Chapter IV, Monitoring
and Evaluation.

5
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Figure 2. Map shgwing’location  of Nez Perq Tribal Hatchery Central Incubation and Rearing Facility,
21 miles east of, Lewiston, Idaho on ,HXighway 12 East at Cherrylane. Location of auxillary incubation
and rearing faciiities  on Sweetwater Springs and rearing facility on Sweetwater Creek.
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bigure 3. Map of Lolo Creek watershed showing locations of satellite facilities for juvenile and adult monitoring, adult
capture, smolt acclimation/release, juvenile rearing and adult holding.
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Figure 4: Map of South Fork+learwater River showing locations of satellite facilities for juvenile and adult monitoring, adult
captufe, juvenile rearing, adult%dding and smolt acclimation/release sites.
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Figure 5: Map of Meadow Creek, Selway River, showing locations of satellite facilities for juvenile & adult monitoring,
adult capture & holding, juvenile rearing & release Including the timed-release fed-fry zone.
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SUpplCWAtAtiOA Products

The NPTH program will use fry from the CIRF to produce:

timed-release fed-fry (TRFF) -used to-restock natural
habitat

fed-fry to be reared in satellites for release in the
fall as presmolts

fry to be ,reared at satellites for release as
sub-yearling smolts (Age-O smolts)

fry to be reared in satellites for release as yearling
smolts (Age-l+ or full-term smolts)

Timed-release fed-frv (TRFFL will be released directly into
natural habitats where access is restricted either by climate
and/or management policy (e.g., wilderness areas). These fish
are reared in the hatchery.until water and food conditions in the
natural environment favor their survival. The target size for
release is usually two to four grams per fish. The timing of
their release will match their natural emergence timing. The
goal of this type of production is to reduce the impact(s) of
artificial rearing and provide extended development in a natural
environment. TRFF production will comprise about 10 percent of
the production program. Spring and summer chinook are the
species to be produced in this manner. TRFF supplementation will
be used in two geographical areas:as discussed in Chapter III,
Proposed Goals, Objectives, and Strategies.

Presmolt Production: Fed-fry for presmolt production will be
produced for outplanting and rearing in the various satellite
facilities and released,in the fall of the year. In general,
they will be reared in low density conditions in earthen basin
ponds to mimic the conditions of a presmolt reared in the stream.
Presmolt production will make up about 38% of the program.
Husbandry techniques will be used to.condition these fish to
respond to:

0 water velocity (current)

0 natural feeding

0 instream.habitat structures

0 predator avoidance

1 1



gae 0 smolt (sub-vegELJna) production will be used to produce
fall chinook which historically migrated fram the Snake River
subbasin as sub-yearlings (Horner and Bjornn 1979). Lyons Ferry
Hatchery currently is rearing and.releasing sub-yearling Pa31
chinook smolts (Bugert, et al 1990). Age 0 smelt production will
compose about 40'percent of the.program.

Aae l+ smolt production will produce summer and/or spring chinook
.smolts. Other species could be produced (e.g., fall, coho,
sockeye) Nevertheless, water supplies are limited and low
density rearing ~(L9.1'lb/ft3/&n)  is a major production goal.
Full-term smolt production would,range.from 150,000 to 200,ooo
fish or about 12 percent of the program.

Two of the reasons presmolts and TRFF will be produced.instead of
full-term smolts are:

1. the Nez Perce Tribe's (NPT) desire to have
gravel-to-gravel management

2 . climatic conditions and the limited quantities of water
for incubation and rearing

The first reason reguires using the hatcheryto rebuild or
re-establish natural runs of salmon. The rearing of presmolts in
the natural environment is intended to adapt fjish to the stream
to aid in restoring natural-&instincts and thus restore natural
production.

The second reason requires that the hatchery dependIon satellite
facilities to produce presmolts; 'Severe winter, conditions
prohibit successful operation of a hatchery in the tributary
areas where water and habitat could otherwise support natural
production. Access to the upland tributary areas is often
restricted at the time smelts need to be released. :

Ground water Pesources in the warmer.low-lands along the
Clearwater.River  are Limited and prevent production of ,sufficient
numbers a full-term chinook smelts.. .,,The limited supplies of
ground water along the mainstem of.the Clearwater River could be
used to produce Age 0 fall chinook smolts for release into waters
that historically allowed production of this species.

For spring chinook, the only natural waters supporting their
production are the upper tributaries of the Clearwater and Salmon
subbasins. Hence, the need for satellite rearing facilities in
these areas. _ __

Presmolt production has some disadvantages compared to smolt
production: the presmolt fish culture process cannot promote
survival of the fish up to the time of smoltification.

12



On the other hand, TRFF and presmolts will adapt to the natural
environment to survive. This reduces the impact of hatchery
culturing and genetic alteration. In addition, the'long-term
cost of equipment and personnel to produce the presmolt is less
than for raising smolts. Presmolts are imprinted to the natural
habitat and should return to the specific habitat in which they
were raised and released.

Parameters and Conditions. <
The historical level of smolt-to-adult survival probably will
never be achieved again, but it is important to increase the
present S,, = 0.44 percent to some greater level (e.g., *
0.88 percent). The increased S will result in maintenance of
and restoration of runs, espec@ly in the upper basins, Snake,
Clearwater, Salmon, etc. This will help resolve the lack of
harvests in the upper Columbia subbasins.

To understand presmolt production better, the NPTH study team
developed a model to relate natural and hatchery production
(Support Document 8.00, NPTH Production Model).

This work also identified the need to estimate the winter
carrying capacity (Figure I-l) of thelwatersheds that could
extend production beyond summer carrying capacity production.
Stream and river reaches where waters are too hot for summer'
production of salmonids are sufficiently cool for winter
production of presmo&ts to smolts. Winter carrying capacity was
calculated from Idaho Fish and Game Subbasin Presence and Absence
files using standard techniques followed in Subba.sin,Planning
(NPPC 1989). This method of estimating winter carrying capacity
probably produces an underestimate. I

The model incorporates information from ,the Sub-basin Planning
(SBP) and Integrated System Pla$rning (ISP). processes. It became
apparent that it-would not be bio&gically souad to:produce more
presmolts than the habitat could support (see density dependent
curve, Figure I-2)

Discussion of juvenile salmonid.,movements with U.S. Forest
Service (USFS) and Idaho Department of Fish and Game (IDFG):
biologists revealed that in the-fall of the year., *hen tributary
water temperature& reach 7.0*C, mature parr move into river
reaches (Personal communication;R.  Kiefer, 1991; Hillman 1986,
Hillman et al. 1987). These parr appear to use nonproductive
summer habitats as winter habitat..

13
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Production Functions (Lolo Creek)
Smelt-to-Adult Survival Scenarios

..__,. 0.44% Smelt-to-Adult
Survival (present)

Spawner-toGmolt  Survival

/
(Supplemented) /

-----c----
Spawner-to-Smoit Survival

,. 3.6% Smoit-to-Adult Survival-.
(Historical)

/
I I I I I I

0 1000 2000 3ooo 4006 5ooo 6000 7000

Spawners-- -.. -. ------.
Figure i-2. NPTH smoit-to-adult spawner ra&uitment  curve demonstrating relationships between natural and
supplemented smoit production in relation to hktoricai  (3.6%) and present (0.44%) smoit-to-adult survival. The
four points of sustainability are shown at the intersection of the straight and curved lines, Ssa= 0.44% and 3.6%.
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Present S,, suggests that supplementation must be continuous to
rebuild runs and to sustain populations large enough to offer
harvest opportunities. Supplementation also will tend to
stabilize adults numbers returning to the subbasin each year.

NPTH continuous supplementation is different from the Idaho Fish
and Game supplementation research program. The IDFG program
assumes that S, from a short-term supplementation effort will be
great enough to perpetuate a run. If passage improvements at the
,dams in the lower Snake and Columbia Rivers are made, s,, may
increase to a level where unsupplemented populations can sustain
themselves.

In the meantime, improvements in supplementation and passage will
be required to help 'existing stocks survive and to reseed habitat
while we wait for passage improvements to increase S,,.,

The NPTH supplementation effort consists of:

0 natural production management

0 hatchery brood stock selection and development

0 selective harvest

0 satellite release methods

0 hatchery design and operation

0 stock isolation

0 genetic management

0 'low density rearing i

0 conditioning of fish to survive in the natural environment

These components are described in more detail in the Chapter IL&
Proposed Qbgectives and Strategies and Appendix 1.00, Biological-
Criteria for Artificial Production.

Relationship to Subbasin Planning and Integrated Plan '

The NPTH development has focused on meetjng the biological
requirements of the species to be produced. Secondary
consideration has been given to agency interaction and other non-
biological policy issues.

The NPTH has been developed in conjunction with the Subbasin
Planning Process (SBP). NPTH production was a preferred
supplementation scenario in both the Clearwater and Salmon River
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subbasin plans (Columbia System Planning 1990 and 1991). The
Integrated System Plan (ISP) identifies NPTH as a Level 1 Early
Implementation Activity of Subbaain Strategies, Actions 23 and
24, page 247 (ISP 1991).

The Subbasin Plans for the Clearwater (CSBP) and Salmon Rivers
(SSBP) and the Integrated System Plan (ISP) have a goal of
doubling the runs in the Columbia River Basin from 2.5 to
5.0 million returning adults (Columbia System Planning 1990 and
1991).

The NPTH model shows that significant progress toward the
doubling goal will not occur unless smolt-to-adult survival, S,,
(Table I-l, Table of Parameters) is markedly increased. In the
model, present day S equals a value of 0.44 percent.
Figure I-2 demonstra#!es that historically, S,, equaled a value of
three to five percent (Chapman 1981).

Given the other parameters for survival of various life stages’
(Table I-l), the NPTH model shows the dramatic effect that
reduction in smolt-to-adult survival from historical levels has
had on productivity in the Salmon and Clearwater subbasins. All
other parameters dealing with in-basin survival will need to be
kept as high as possible to perpetuate existing runs of fish or
to restore runs 4f fish. Even though NPTH production cannot
aspire to produce the historical S“levels, the modest increase
in production expected is c&.ticalyy important because of the
present precarious condition of the stocks.

NPTH production could attempt to accomplish the ISP doubling goal
by producing only smolts. Concerns with that approach include:

0 the post release survival S of smolts from hatcheries to
Lower Granite Dam, S,, is e&al to or less than 50 percent
(Table I-l)

0 too many smolts may be produced

0 genetic risks r'

0 loss of wild stocks and natural stocks

0 limited broodstock

0 limited water resources



T&k I-1. Parameter Vale wed in NpWf Planning. Produotion paremeters;  survivd  rates, production levela, fecundity, sex ratios, reproduction efficiency, broodstock wurces

Parameters

Presmolt to Smelt Survivsl

Smelt to Adult
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Alternatives to massive hatchery production include:

0 using timed-release fed-fry; presmolts, and limited numbers
of smelts (Age-O and Age-l+)

0 variations in husbandry techniques to promote natural
production I

These alternatives are consistent with ISP goals and support the
principles of the Columbia River Basin Fish and Wildlife Plan.

NPTH production is designed to be biologically sound and promote
opportunities for natural production. For example, natural
production is given special attention in an item known as-the
50/50 Rule (Chapter III, Proposed Objectives and Strategies).
The intent of this rule is to select for preferred genetic
qualities associated with natural production.

19



P a r t  II - Produotion summary
Introduotion (.

Production involves three species of salmon: spring, summer, and
fall chinook. Production is based *dn the following ass\llrptions:

0 a Central Incubation ,and Rearing Facility at Cherry Lime,
Idaho

.O an auxiliary incubation and rearing facility at Sweetwater
Springs, Idaho. :, '

0 13 ~satellite facilities i
These facilities are summarized in Table I-2, Figures I-3 and
Figure Z-4.

The Cherry Lane CIRF shall primarily function (see functions
definitions in Table I-2.) as an incubation and fry/fingerling
rearing facilities. At a later, date, it may have some fall
chinook smelt rearing function. Some juvenile fall chinook
production may occur at the Cherry Lane CIRF if there are
insufficient ground water sources at satellite sites.

The Sweetwater Springs facility will be a backup to incubation
with its primary function being to rear Age-O or Age-l+ smolts.
Neither incubation and rearing facility will have the ability to
directly capture adults for broodstock, but Sweetwpter Spring
will have the ability to hold broodstock in its 50 F waters.

Satellite facilities will not incubate eggs but will serve a
variety of other purposes (see functions Table I-2) such as:

0 acclimating or rearing and releasing juveniles

0 holding and/or capturing adults prior to spawning.

Table I-2 describe8 production by:

0 geographical area

0 type of facility

0 function

0 target species ,

0 product _ __

The bottom row (Summary and Totals) shows production by species,
numbers of adults, total anticipated facility cost, and compares
facility capacity (PCAP) with production maximums (PMAX) and

20



21



Table l-2. Production Summary for Nez Perce Tribal Hatchery, sorted by specibs.

NECESSARY TO
Subbasin Watonhed:
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(PART 2 OF 3)
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S.F. Cbarwetrr River

Salmon Rivei. I.* 1193K-386KI

E?=
ClfL

laww  lwir&n
fhltd  hmhtkm  md Raring  Fdity:  w..  fry. h3.db@a  to 2 OT 3 heIn..

sc,sM  - m+2oHvlqL,wmnrcyRodc
Icinorlino*-

a ..,
l- ffr.tfltfdtv.it.f.lm.rm.r..fth.f.u.wir*-~iar. &cumMlm  IbiRanlda.  Row fq Ru&aA&+.mdW,f4.k.J-.C.~tw.~ffddBr..daoct

w
I’,-

W. Rv. bwIhs.  mdtr  wadwed  ti moth.  ok.;  ..a. wins chinadc -1 + M.&w  Cr.& nmm b. r.r.d  .t ~..tw.t.r  epri,  ..td&..
Poduet1.n  hdldd  h pM.dirQ  mw; nel I. ba lolAd  with olhu nunbmx IN9 p.ducll.n  * appmimti*  l/2 of pr...ding 1.w.

mf. - mlddh  1.e
SC*- wIna ddwak  TRFF In M..d.w  Cr..k U..m 6e.h
sM+- .unmoI M pramdtm  rdaag  In l.0w.I  M0d.w  Creak

.‘, .

22

I

,’



PRoMlcTlon  FAcluTEs:
subbrinWetemhed:
LocaSanlSRm Name:
-:
iclAcmlP~mrslFIvcpl%

NECESSARY TO

ESTWATEBOOST

NlMSH3

K = thousand

NUMBW NCMSER
FNY FWGERUNGS

K = thourand K = thoueand

NUMSER
SMOLTS

K = thouaand

I I
KK = million KK - million KK = million

n

S.F. Cfaarwator  ,R/ver
Stitorbke Gulch Satellite
Ac/R&/Rf/Cp/66

FC 1.2

d3OOK

131OK-SZOK] I28OK-58OKJ IS2SKI 2sOK-SOOK
Age-O Smdta

so-7a/lb
s.ooo-10,ooo lb

Clearwater River, Lm.
Lopwai Creek
North Lapwai Vaflev  Setelfite
AolRrWRlICpf6a

FC 1.2
RrS?

$4OOK

131 OK-82OKl 128OK-WOK] I528Kl 2sOK-SOOK
Age-O Skolta

60-701lk
5.000-10.000 lb

i

Table l-2. Production Summary for Nez Perce Tribal Hatchery, sorted by species.
I I I I I I

Cbarwrter  River, I.m.
Ldo Creek
Mouth of Lolo Creek Satellite 4’
AclRIICp

FC 2.1
RrS?

875K

[31GK-82OKl [280K-WOK1 iS28Kl 2sOK-SOOK
Age-O Stnolte

so-7onb
s@oo-10.000 lb

a
Ckerwater River, m.f.
Selway River
Fenn. Selwav River -5’
AclRflCpi6a

Fc 2 . 1 131GK-82OK] [2SOK-S8OKl IS2W rzsOK-SGWl
Rrst Age-G Smklte

so-7oAb
$7SK 1, s.Ow-lO.OOgfb

Clearweter River, I.m.
SweetwaterlLapwei  Creek

Adult production:
spring Chinook: 1331 - 1788 W A X :  3.3KK PMAX: 3.2KK
Summer Chinook: 400 + - 800 +
Fall Chinook: 1260 - 5000

(PART 3 OF 3)

8 ADULT

STOCK
Exact t

Ranga P

170-330

CAPACflY:
>31GO

PMAX:
2818

825 -
1250

82s -
1250

8 2 5  -
1250

(826 -
1250)

1 3 2 - 2 2 0

PMIN:
3740
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production minimums (PMIN). Sizes, numbers, and pounds of.
juvenile and adult fish are shown." Fingerling capacity was
estimated on the basis of 5.0 cfs at Cherry Lane. Pump tests
indicate that 10.0 to 11.0 cfs of ground water is availab18
(Sprenke and Ralston 1992).

Snrinu Chinook. Spring Chinook incubation and fry fingerling
rearing is pro&amm8d to occur at the Cherry Lane CIRF.
.Fingerling to prasmolt rearing and release as well as broodstock
capture, holding and spawning will occur at satellite sites.
Age-l+ smolts will be reared at the Sweetwater Spring Auxiliary
cIRF or at the Mann Lakfl Dam site for harvest augmentation
programs; e.g., MeadowXreek, South Fork Claarwater River, Slate
Creek, Salmon River, or other sites yet to be designated. Age-l+
smolts spring chinook smolts may also be produced for
reestablishing a stock in a particular watershed.

Production of Age-l+ spring chinook may be limited if there is
insufficient ground water at the satellite site to produce fall
chinook. The production of fall chinook smolts has priority over
spring chinook.

At some future date, production of spring chinook as
timed-release f8d-fry will occur 'for Y8lease in,th8 upper basin
of Little Slate Creek and upper basin of Meadow Creek Selway
River.

This form of supplementation emphasizes the use of naturaq
habitat. It is the most economical‘approach to production
through supplementation.

All broodstock recapture will take place in the respective
watershed tributaries.

k. Summ&!"chinook incubation and fry/fingerling
1 occur at the Cherry Lane CIRF. A satellite facility

on lower M8adow Creek, Selway River tiill be used to rear &nd
release presmolts or to"‘acclimate and release smelts and to
capture adults. Availability of broodstock will determine the
supplementation product.-used at this site. Age-l + smelts may be
used if broodstock is extremely limited. Adult andjuvenile
monitoring will be‘done through this facility. Broodstock
capture and holding will occur.in facilities on Meadow Cr8ek
which c+an serve multiple functions of acclimating, rearing, or
capturing and holding broodstock.

Table I-2 shows Lo10 and Eldorado/Lolo Creek-satellites with
combined production of &50 thousand presmolts; this production
will be divided betwe8n the two satellites as designatad by the
production for Eldorado Creek being in brackets, [ ]- The same
production split is shown for Slate Creek satellite facilities.
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Spring/Summer Chinook Facilities, Nez Perce Tribal Hatchery
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Figure I-3. Map showing locations of Nez Perce Tribal Hatchery production facilities for
spring and summer chinook production in the Clearwater and Salmon River subbasins.
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Fall Chinook:- Fall chinook incubation and fry rearing will occur
at the Cherry Lane CIRF. Four fall chinook satellite sites are
listed in Table I-2. A priority for their development is based
on the success of finding 500 to 1000 gallons per minute (gpm) of
groundwater at either the Stites/Luke's  Gulch site, North Lapwai
Val.l.q, or some other site. At Luke's Gulch a 500 gpm ground
water supply was confirmed in January 1992 (Sprenke and Ralston
1992). The North Lapwai Valley site has been tested at
approximately 700 gpm; it is believed that additional ground
water is available, but it will require additional drilling and
pumping to confirm the quantity and quality. Fry-to-smolt
rearing is intended to occur at the South Fork Cleqwater River
site of Stites/Luke's Gulch and the North Lapwai Valley site.
Their production depends upon adequate ground water at these
sites.

If there is insufficient groundwater or additional production is
desired, rearing will have to occur at the Sweetwater Springs
site. If this happens, the production of Age-l+ spring chinook
smolts would be limited to the Mann Lake Dam site only.

Direct releases of fall chinook could occur ,from Sweetwater
Springs through:Lapwai Creek if a d$version screen were,installed
at the Mann Lake Dam. InstaJ&$ng-a diversionscreen would
promote survival of the indigenous A-strain steelhead stock.
Sweetwater Springs' 2.0 cubic feet per second (cfs) water supply
can be used to produce about 500,000 age-0 fall chinook smolts.

The Cherry Lane CIRF site has been identified (as of
September 12, 1991) as having a ground water potential of 10 to
11 cfs (5000 gpm). This is approximately three times the amount
originally sought. A portion of these waters could be allocated
to fall chinook smolt production with acclimation occurring prior
to release at one of the upriver sites, either Fenn or
Stites/Lukels Gulch (Appendix 1, Table 1.16).

The Fenn Pond, Selway River site will be used for juvenile
acclimation and release. The intent of having up to four direct
release sites - Stites/Luke's  Gulch, Lolo, North Lapwai Valley,
and Fenn Creek - is to distribute returning adults to river areas
for natural reproduction and to diversify selected harvest areas.
Fall chinook adult recapture at Stites/Luke's  Gulch and Lapwai
Creek depends on a release of ground water combined with pumped
river water and the addition of a chemical attractant to which
the juveniles had been imprinted. Broodstock recovery for Lo10
and Fenn, Selway would occur through imprinting to those stream's
waters.

Summarv and Totals: In Table l-2, adult production is shown as a
range of values. Water resource development is the prime reason
for this range. Adult returns will fluctuate over time because
of changing conditions at dams and/or climactic change. The
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other totals and ranges are correlated with adult production.
The basis of these totals is foUid in the survival parameters
used for anticipating production ,and modeling, Table 1-T.

Facilitv Cetfon Cost w Cost estimates are based on
conceptual design work done by Fish Management ‘Consultants
(Support DoWment 3.00,and 4.00.). Preliminary design work needs
to be done to refine and updhte thbse estimates. Asummaryof
cost estimates and time line for the followirig facilities are
based on similar facilities and on the author's.experience (Table
I-3: Appendix 3.00 ):

0 monitoring nd evaluation facilities

0 satellite facilities at Fenn, Selway River, Worth La@ai
Valley, Stites/Luke's Gulch, Meadow Creek, Selway

0 the auxiliary incubation and rearing facility at Sweetwater
Springs

The capital construction coets of the NFTH are expected to be
$7 million. Operating costs are expected to be $1.0 to $1.5
million. Total adult returns are expected to be 3,000 to 4,000
spring chinook, an increase-by'33 percefk over baseline
conditions. Summer chinook numbers would rise from 0 to
600 adult and fall'chinook would rise fromm 20 to more than f,OOO
adults.

I
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TABLE I-3. Cost summary for blew Perce Tribal Hatchery Master Plan. Costs as.anticipated from
facilities planned froa Support Dooument 4.00 , February 1992 and W?TE92\BUDGET\OCMSIYS.wkl.

- AMnistratCan

s2.6sKE  satet1Cta

SOSKK Egripat:
vdIicles,  fish tanks, fish
tnila, coqmterm,
thermo@f#w,  etc.

CIRF:  utilitia, sagplies,
fidl food, vehicle, office,
ommds,  fid8 bmlth,
npir, rarvice8,  etc.

satellites: w 8s abov8.

--Fesoluw
-semm8lpmancl

Wfftr (33%)
kbinistratim  (3%)

80.m Mobile  TrapB  (10) Office md field
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Recommendations:

1. Build the following facilities:

A. A Central Incubation and Rearing Facility (CIRF) at Cherry
Lane, 21 miles east of Lewiston, Idaho on Clearwater River

B. An Auxiliary Incubation and Rearing Facility at Sweetwater
Springs, 10 miles southeast of Lewiston, Idaho

C. Satellite facilities located in tributary watersheds:

Clearwater River:
Lo10 Creek Spring Chinook Facilities

Permanent Monitoring/Evaluatiori  and Smelt
Acclimation/Release Satellite at stream
mouth.

Selway River:
Fenn Pond4Fall Chinook Acclimation/Release
.Satellite

Yoosa/Camp  Creek Presmolt Rearing/Release and
Adult Holding Satellite
Dollar/Eldorado  Creek Presmolt Rearing and
Adult Holding Satellite
Seasonal Adult Trap on Lo10 Creek at Bradford
,Bridge
Seasonai Adult Trap on Eldorado Creek below
-PallS '?

Mann Lake Headgate Age 1+ Smelt Rearing Satellite

North Lapwai Valley Fall Chinook Smolt
Rearing/Release and Adult Recovery/Holding
Satellite'

Meadow Creek Summer Chinook Presmolt
Rearing/Releasi and' Adult Recovery/Holding and
Monitoring & Evaluation Satellite

South Fork Clearwater River:
Stites/Luke's  Gulch Fall Chinook S&t
Rearing/Release and Adult Recovery/Holding
Satellite

Mill Creek Spring Chinook Presmolt Rearing/Release
and Adult Recovery/Holding Satellite
Meadow Creek Spring Chinook Smolt

Acclimation/Release and Adult Recovery Satellite
Newsome,Creek Spring Chinook Presmolt
RearingJRelease and Adult Recovery/Holding
Satellite
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2.

3.

4. Conduct sequential monitoring of smolts at the dams.

5.

Salmon River, Slate Creek: . ,
Hurley Creek, Monitoring/Evaluation/Smelt
Acclimation/Release and Adult Recovery Satellite

E.

,Deadhorse  Creek Spring Chinook Presmolt
Rearing/Release and Adult.Holding Satellite

Monitoring and evaluation facilities in each watershed
where satellites ake located: ,
- Permanent

- Lo10 Creek Mouth, Clearwater River
- Meadow Creek, Selway River
- Slate Creek, Salmon River

- Seasonal Mobile Screw-Trap Units
-Newsome,Meadow, Mill Creek, S.F. Clearwater River

Timed-release fed-fry stocking of 'remote unused habitat.
Meadow Creek, Selway River: Spring Chinook
Little Slate Creek, Salmon River: Spring Chinook

Monitoring and Evaluation of &molt and timed-release fed-
fry to resolve uncertainties about the survival following
release:

monitor following release in tributary mainstem.
monitor in winter in mainstem tributaries and rivers.
monitor in spring in mainstem tributaries and rivers.
monitor at Lower Granite. Dam

Set a low level of harvest until the maximum adult return
goal is achieved.

31



AND CONS-
Introduction

Natural production in the Clearwater and Salmon River basins is
characterized by relatively stable but low population densities.
.This is the result of-extremely low survival rates for
out-migrant smolt to returning adult (Table I-l). Aside from the
need to improve passage conditions to enhance smelt-to-adult
survival, the opportunities to'increase production ,a,re limited.
supplementation is one of the few tools available for this
purpose. '

The present species programmed for production at NPTH are spring,
summer, and fall chinook. Other species that could be raised
would be coho, sockeye, steelhead, and resident salmonid species.

Natural spawning and rearing habitat is available to sustain
production of far

I!
rester numbers of smelts. Nevertheless, the

NPTH study.team be1 eves that, to compensate for the high
smolt-to-adult mortality, populations have been reduced to places
and densities where spawner-to-smolt survival is increased
through minimal competition for, food and space. This ii the
theory on irhich the NPTH program is based.

The study team further hypothesizes that supplementation will
increase survival in the presmolt stages. Since most o,f the NPTH
fish will be released as presmolts,in the fall (approximately
October 1st each year), the influence of density dependence in
the natural environment is not fully, avoided.

The team also hypothesizes that-the main bottleneck to survival
of spring,chinook in the Snake River occurs Before the fall
release time (Figure I-l., Chapter I). Thus, constraints to
supplementation success include:5
0 the uncertain effect of density dependence in the winter

habitat

0 the ability of supplementation fish to survive at rates
approaching those of natural fish (as predicted in
Table I-l, Parameter Values)

0 access to suitable broodstock

Natural Production

The intent of the NPTH program is to increase natural production
in several tributaries of the Clearwater  and Salmon Rivers in a
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manner that is cognizant of the str,eam ecology and the genetic
resources of these target areas.
environmentally,

This approach is biologically,
and culturally sound. This cautious,

genetically sensible approach is in line with the requirements
that may be imposed by the Endangered Species-Act. Some of the
criteria used to select streams for supplementation are:

0 habitat suitability

0 status and origins of existing natural production

Spring chinook salmon in the Clearwater and lower Salmon Rivers
are comprised of restored populations, but there still is a need
to restore natural spawning stocks to seed unused habitat.

Summer and fall chinook natural populations are declining in the
Salmon and Snake River subbasins. Redd counts on the Clearwater
River in the years 1988-1990 showed that fall chinook had
selected the lower mainstem Clearwater River as habitat for
natural production (Personal communication, Connor 1990, Bugert
1989).

The focus of the NPTH program is not to generate a hatchery run
but rather to restore natural populations. The NPTH model has
addresses the number of natural broodstock that are needed to
protect the natural population (Support Document 8.00, NPTH
Production Model).

Habitat;_ NPTH's satellite facilities are in tributaries where
both riparian and instream habitat projects are promoting salmon
restoration programs (Espinosa 1983, Murphy and Johnson 1990,
Personal communication Stowell, Schemer, Bear USFS). Each
tributary has undergone alterations in overall watershed
management (U.S. Forest Service Management Plans) to support
juvenile and adult habitat improvements that are likely, over
time, to promote natural production. The Subbasin Plans (SBP)
and the Integrated System Plan (ISP) call for production programs
that use these habitats in both the Clearwater  and Salmon River
subbasins. The NPTH supplementation program depends on natural
habitat.

Smelt-to-Adult Survival

The key constraint in the supplementation effort is
smolt-to-adult. survival. This is affected by passage of
juveniles and adults through the dams and harvest of adults both
in the Columbia River and in the ocean.

Other potential constraints are:

0 further habitat and Later quality degradation
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0 survival partimeters for either natural or hatchery
production might be.less than estimated.

Fortunately, habitats for most species have been continuously
upgraded within the subbasins during the last lO:y&ati&.

Prior to the Columbia and Snake River Dams, S,, was estimated to
have been 3.6 percent (Chapman 1981). S,, has declined at Rapid
River and McCall hatcheries to 0.02 percent or less (IDFG 1974).
At Dworshak and Rooskia hiitcheries, from 1973 to the present s,,
has ranged from,.0.012 to 0.295 percent.

NPTH modeling has tested this 'level of S,,. If either the
estimated survivaf factor (0.44'percent) or any of the other
in-basin survival factors should decrease, stock extinction could
occur. Fi@+ I-2 or Table I-'1 demonstrate 'the sensitivity of
the S,, -Eactor.
of at least‘0.8

,It would be desirable to increase S,, to a level
percent,to 1.-O percent.

Broodstock Selection

The NPTH model was used to gener.ate Zhe minimum number of
broodshock needed'to start B program that could be monitored and
evaluated effectivel-y". Broodstock remirements are-based bn
achieving a return of at iea!&'LOO 'adul:ts. This nezms that,‘ :
depending on fecundity, approximately at least 50 to 80 adults
will be required as broodstock for each watershed during each of
the first.five years, Table I-2 Production Summary. It is
desired that the broodstock program eventually would become self-'
sustai.nMg. -. '.

The Genetic Risk' Assessment from qra&?r and Neeley (1992) makes
specific -recommehdations  for' selectitig  broodstock. The choices
for selecting, dono* stock:tiere deve,lQped on the biis3s of genetic"
guidelines taken the Integrated System Plan (CBFWA 1991); Riggs,'
(1990); Kapuscihski (1991) and BurGak (1990). A.prior%tized list
of donor stocks'is' as foXlows:';

1
1. indigenous stocks from within the tributary

2. indigenous stocks from an adjacent tributaryfrom
within the subbasin

3. naturalized stock from with.in the subbasin with a
similar life history providing evidence of ability to
successfully return to and-spawn within the subbasin's
tributaries, or

4. other stock from the basin with preferred life history
characteristics:
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a. hatchery or other stock

which is known to originally be deirived from
indigenous or naturalized stock within*the
subbasin and

which still has preferred life history
characteristics that provide evidence of
abilit-* :o successfully return apd spawn
withir- :~e subbasin's tributaries, and

which has not been substantially altered by
domestic selection, or

b. native indigenous stock frdm an adjacent subbasin
with preferred life history characteristics, or

c. naturalized stock from an adjacent subbasin with
preferred life history characteristics .providing
evidence of ability to successfully return and
spawn within the subbasin's tributaries, or

d.. hatchery,or other stock which is knawn to
originally have been derived from indigenous or
naturalized stock from adjacent subbasin having
preferred life history characteristics, or

5. stock from outside the basin with preferred life
history characteristics

Stminu Chinook

Clearwater River: The first chokce of broodstock for the
Clearwater drainage would have been indigenous spring chinook
populations. Unfortunately, they no-longer,exist within the
Clearwater subbasin.

The Lewiston Dam (1927-1972) on the lower Clearwater River at
Lewiston (CBFWA, 1990) and the Harpster:Dam (1910-62)(Murphy,&
Johnson 1990) blocked all.indigenous chinook salmon runs to the
Clearwater subbasin (Murphy and Metsker 1962). R.W. Schowning
(1947) described a Mr. John who used to fish below Selway Falls
and reported that "he hasn't seen any spring or fall chinook up
the Selway since three or four years after the Lewiston dam was
comp1eted.l' Schowning also described others who had noticed the
disappearance of chinook from the Clearwater River.

'Natural spawning (reintroduced) populations exist in Lo10 Creek,
mainstem Clearwater River, Newsome Creek, South Fork Clearwater
River, Meadow Creek, Selway River as a result of multiple
reintroduction by various agencies and from a variety of sources
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(CBFWA 1990; Homer and Bjornn 1979). Spring and summer chinook
were reintroduced from down-river and upriver stocks from
Washington, northeast Oregon, and the Salmon River subbasin

(Murphy and Johnson 199b).

Recommendation for Broodstock (Cramer and Neeley 1992):

"Spring chinook from Bworshak, Red River, and Sawtooth
Hatcheries are recent derivatives of Rapid River Stock.
Spring chinook from any of these hatcheries would
provide ,a suitable donor ‘stock for the target streams
ofNPTH. Dworshak stock should be placed as the last
priority (except for -Altered Creek as previously
discussed) because some mixing with kooskia chinook is
likely to have occurred.**

Vpring chinook from Kooskia.Hatchery  should be
excluded from use in the NPTH pream. Kooskia chinook
are a Carson stock derivative and important.differences
have been demonstrated between Carson stock(upper
Columbia) and Snake River spring chinook. use of
Kooskia spring chinook would carry substantial genetic
risks for developing a naturalized population of spring
chinook in the Clearwater Basin."

Based on these recommendations, broodstock choices are listed in
a priority order of each watershed in the Clearwater basin.

Lo10 Creek (spring chinook):
0 Camp/Yoosa Creek:

- Lo10 Creek naturalized stock
- Sawtooth Hatchery stock
- Rapid River Stock
- DworshakTHatchery  stock

0 Dollar/Eldorado  Creek:
- Bworshak Hatchery stock
- Rapid River stock

Newsome Creek, SouthFork Clearwater River (spring chinook):
Q - Newsome Creek naturalized stock
0 - Red River stock
0 --Rapid River stock
0 - Sawtooth Hatchery stock
0 - Dworshak Hatchery stock

Mill/Meadow Creek, South Fork Clearwater River (spring chinook):
0 - Red River stock
0 - Rapid River stock
0 - Sawtooth Hatchery stock
0 - Dworshak Hatchery stock
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Meadow Creek, Selway River (spring chinook):
0 - Meadow Creek naturalized stock
0 - Red River stock
0 - Rapid River stock
0 - Sawtooth Hatchery stock
0 - Dworshak Hatchery stock

Salmon River (Slate Creek): Broodstock for Slate Creek would
follow the same priority for selection as described for the
Clearwater River.

Broodstock surveys in 1990 identified six adult chinook and three
redds. and in 1991 seven adult chinook and three redds in Slate
Creek (Personal,Communication, Nez Perce Tribe, 1990). The
existing run could stem from either native indigenous stocks,
strays from Rapid River Hatchery or other Salmon River stocks.
The proposed broodstock for Slate Creek is Rapid River stock.

IBroodstockBwmsmdations  D .er Genetic Risk Assessment (Cramer
and Neelev 1992'1 :

Slate Creek, Salmon River (spring chinook):
0 - Slate Creek naturalized stock
0 - Rapid River Hatchery stock
0 - Sawtooth Hatchery stock

er Chinook

The history described in the Clearwater River Subbasin Plan and
other documents indicate that there are no indigenous or
naturalized summer chinook stock in the Clearwater River
subbasin. The closest Idaho broodstock sources would be:

0 indigenous broodstocks in the Salmon Rivers (e.g.,
Middle Fork)'

0 the South Fork Salmon River, IDFG McCall Hatchery

0 the upper mainstem Salmon River hatchery stocks, IDFG
Sawtooth Hatchery and Pahsimeroi Hatchery

1 ESA protects using broodstock from this river.
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. . .Broodstock recommendations uer Genetic Risk Assessment (Cramer
and Neelev 1992):

Meadow Creek, Selway River (summer chinook :
0 - Salmon River indigenous stock z

-Fall Chinook

Cl8arwater River: The history described in the Clearwater River
Subbasin Plan-and other documents indicate that there are no
indigenous or naturalized fall chinook stock in the Clearwater
River subbasin. Two agencies,
Department of Fidieries,

the,Nez Perce Tribe and Washington
have reco,rded fall chinook red& in

aerial surveys from 1988 through 1990 (Bugert 1990, Personal Com.
Connor 1990, Murphy and Johnspn l990) in the Clearwater River.
Their origin could be either the Snake River indigenous stock or
Umatilla'or Lyons Ferry hatch&q stocks.

Cramer and Neeley..,(1992) make specific recommendations from their
Genetic Risk Assessment:

"Only Lyons Ferry Hatchery stock should be considered
as a brood source for 'fall, chinook 'in the Clearwafer
River. This is the only remaining viable source of
Snake River origin and has b8en shown to differ'
substantially from upper Columbia fallchinook. ..'
Therefore, use of upper Columbia fall chinook would
create a high genetic risk to Snake River fall
chinook."

&roodstock recwdations ner'Genetic  Risk Assessment (Cramer,. ._'.and Neelev 199&

Clearwater satellite sites (fall chinook);
0 - Lyons Ferry Hatchery stock

C8n"tral Faailitfes

The NPTH central in,cubation  and rearing at Cherry Lane, Idaho is
designed (Support Document 3.00, Figures 1, 3.010 3.06) to
isolate stocks and control temperature for at least four stocks
of fish during incubation and rearing to greater than two inches
in length. The CIRF could be retro-fitted to provide the same
conditions forother stocks of fish.

2 Note: ESA presently controls brood sources. ESA may provide
some opportunities; e.g. captive broodstock developed from capture
of emigrant smolts. Selway summer chinook restoration is a priority'
management.issue for the Tribe, , .'
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Constraints:

0 Age l+ Smolt rearing will not occur at the CIRF because the
ground water temperature is too warm, a constant 62 OF (16.5
"C) .

0 Age l+ Smolt,production limited to approximately 200,000 at
Sweetwater Springs and Mann Lake Headgate satellite.

0 River recharge of the aquifer does not guarantee a pathogen
free water source. Therefore, an ozonation facility will be
used to kill particular pathogens and to oxygenate the
water.

0 Water supplies will have to be pumped and aerated at the
Cherry Lane CIRF.

0 Production at Sweetwater Springs limited by 2.0 cfs water
supply.

opportuniti8a

0

0

0

0

0

0

Management goal is to produce fish that adapt readily to
natural habitat to restore lost stream production.

A total of 10.0 to 11.0 cfs of ground water at Cherry Lane;
testing estimates that the water source can provide this
quantity of water as it is recharged from the river (Sprenke
and Ralston, 1992).

An extended CIRF facility could be developed at Sweetwater
Spring where flows of 2.0 cfs (9QO gpm) with a constant
temperature of 50 *F (12.0 "C) have been documented (NPT
1990-91, Appendix 2.00, Site Selection and Evaluation
Processes, Support Document 6.00, Water Data).

Captive broodstock capability at Sweetwater Springs.

Gravity flow at Sweetwater Spring CIRF site.

Temperature of 50 F* degree at Sweetwater Springs would not
require cooling for fish rearing or holding broodstock.

Stock isolation will be used to prevent the spread of
disease and to preserve and develop the genetic base of each
stock.

Stock isolation options at two CIRF facilities.

Single pass water supplies will be used to rear all fish.
This method of rearing reduces the incidence of disease and
stress.
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The NPTH study team considered many factors in choosing satellite
sites where presmolts will be produced. Those factors include:

physical accessibility0

0

0

0

0

O-

0

0

0

0

>

3

3

3

40

acceptable physical sites

water volume

gravity flow

habitat for naturalized production

carrying capacity

passage

cultural fishing sites

monitoring and evaluation sites for both juveniles and
adults

versatility of purposes (ahult holding, acclimated smolt
releases)

anadromous fisheries management programs-

habitat restoration

acceptable anadromous and resident species interactions

harvest above monitoring sites

0 The Cherry Lane ground water source is recharged from the
Clearwater River (Support Document 6.27, p.28, Sprenke 61
Associates 1991).

0 Complete temperature control of 34 to 62 *F (1-16.5 *C)
during incubation and rearing provide hatching, emergence,
and growth that would mimic that of any species occurring in
a natural stream (Support Document 3.00, Facility Conceptual
Design, Figure 3.04-3.06).

0 Temperature controlled incubation and growth to provide a
product that can adapt to the natural environment by being
the same size as if the fish were reared in the natural
environment.

0 Water temperature control can be used to control disease
that would be exacerbated at certain temperatures.

Satellite Faeiliti8S



The following descriptions of watersheds address the most
important opportunities and constraints.

Lo10 Creek, Mgjnstem Clearwater Riva

opportuniti8s:

0

0

0

0

0

Underseeded habitat in a large drainage.

Harvest opportunity is culturally acceptable to Tribe.

Watershed accessible eight months of the year, April through
November.

Water temperature is generally‘acceptable in the upper of
the tributaries and probably will become more favorable as
the U.S. Forest Service's (USFS)'watershed  management
program begins to function to restore water quality and
habitat within the stream through improved riparian
protection.

Habitat restoration has occurred through both USFS and
Bonneville Power Administration (BPA) monies spent during
the past 18 years to restore extensive tracts of instream
and riparian habitat within this watershed. More than 20
miles of habitat have been improved.

This watershed is unique with regard to monitoring and evaluation
for:

0 presmolt production

0 natural production

0 juvenile out-migration

0 adult migration

The physical nature of the Lo10 Creek watershed ofiers a unique '
opportunity for monitoring and evaluation of NPTB presmolt!
supplementation. A permanent M&E f;ici,lity  at the stream mouth
could provide information on juvenile and adult movements that
would be universally applicable to othar streams in the
Clearwater and Salmon River subbasins.

The separation of Lo10 and Eldorado Creeks provide a second
opportunity to monitor both juvenile and adult movement and to
segregate the two adult populations for natural and hatchery
origin.
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The lengthy stream provides contrasting habitats. The lower 30
miles of LG+O Creek.h#m nc qyyr.$!&~rying capacity due to high
summer temperatures, 80 OF. Yet, this stream segment is.
anticipated to provide winter habitat for parr prior to
emigration as smolts the following spring., The distance between
stream mouth and the natural rearing areas 30 to 45 miles
upstream provides an opportunity to evaluate the interactions of
both natural and hatchery presmolts, winter carrying capacity‘,
release strategies, fall and spring,,emigration,  and other
conditions associated with presmolt supplementation.' A good deal
of information should be learned on the effectiveness of presmolt
supplementation from its onset without having to wait for adult
returns, Thus providirqan opportunity for adaptive management. It

The satellite facilities also are capable of acclimating
full+ern.smolts prior to, release. if that methodology is desired.
Broodstock holding temperatures. at the YoosqCreek site are
favorable for produotion purposes (Support Document 6.00, Figure
6.01, 6.02 ). I ,'
Constraints: Cobble embeddedness and‘fines (silt) have been a
problem and the system is currently below the pesired Future
Conditions of 80

P
ercent of.natural production.capac,ity  ,for

anadromous salmon ds (Personal'.comiqunication,'John  Ehoades,
1991)*, tigging practices &lsO have,been,a concern, but USFS
management has'made, extengive efforts'to,protect anadromous fish.

Future mining activities are a ccncern, 'butLmost'of'the mining
claims appear to .be.hobby-type rather than commercially,.valua.ble.
The natural population estimate is les‘s thdn 100 adults. Genetic -
makeup will have to be carefully managed to perpetuate and
promote diversity in the population. _'
The monitoring facility at the mouth of Lolo..Creek will need to
be a major facility capable of enduring extreme flows during
spring run off season when discharge can be in.excess of ,390O cfs
(Harenberg, et.al. 1989). This facility will be used to gather '
information and analyze juvenile and adult responses to,
supplementation. This information will apply to allNPTH
satellites. It also will be important to the Idaho Salmon
Supplsmentatipn program.

The lower thirty-mile-long canyon is 'n&n-productive
habitat but appears to be suitable winter habitat.

Wuiuuer'

Passage work on lower Eldorado Creek to provide access for
chinook adults is underway ‘(Personal Communication, P. Kucera NPT
1991).
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Meadow Creek, South.Fork  CZearwstea Rivi~h

Opportunities:

0 Meadow Creek, South Fork Clearwater River provides an
opportunity to conduct a cultural harvest above a monitoring
point where it does not interfere with other stocks
returning to the subbasin. This meets short-term cultural
needs and provides for economical monitoring.

0 Acclimated full-term smolts wculd be released- in the upper
basin.

0 Returning adults could be released to spawn naturally6
Adult spawning observations and parr density studies would
be conducted to evaluate success of,natural production.

0 Habitat recovery will help resident species to recover.

The long-term goal would be to restorenaturalized production-as
habitat recovery progresses.

Constraints:

0 Degraded habitat in the mid-portion of the watershed is
producing high water temperatures (Support Document 6.00, '.
Figure 6.12) which limits natural production in the
remainder of the stream.

0 Low summer flows limits habitat and water for producing
presmolts; '

0 Adult passage into the upper watershed could be constrained
by low flows if adults a&ive later than June 15 or .i*f "the
passage improvements are d&&roy@d by seasonal froods.

The NPTH should not use Meadow Creek, South Fork Clearwater River
for natural production until temperature, riparian and' in-stream
habitat quality are restored to acceptable levels. Several land
exchanges' are in"pragress that could restore habitat over the'
next 10 to 15 years.

Mill Creek, South Fork C$tarw+er‘River

Opportunities:

0 Water volume and quality are sufficient to rear and release
fish, not only for this watershed, but after the broodstock
is built up. This will restore production to other'
tributaries in the South Fork Clearwater River.
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0 Harvest can be conducted above a qonitoring site that is
economically acceptable to the program.

0 Natural production can be established in this watershed.

,O satellite can be used as a unjversal broodstock holding
site.

0 Abundant summer and winter'habitat.

0 Juvenile production could overwinter in the upper eight
miles of the stream.

Constraints: I

0 Habitat type is in the lower stream is not typical for
chinook salmon. This will limit natural production of
chinook.

0 Winter habitat for hatchery fish will b8 constrained to the
lower two miles of the stream and the South Fork Clearwater
River.

Fewsome Creek. South rork Clearwater River
opportwitiest

0

0

0

0

0

0

0

Under seeded anadromous fish habitat. R8StOratiOn has
occurred within the watershed (approximately 10 miles).

A logging moratorium controls sediment contribution to the
stream.

Naturalized run with some continuing returns has.kcurr@
over the past 12 years (Appendix 1.00, Table 1.61#),

Water quality and flow are good.

Local electrical pOW8F are available at the Selected site.

Full-term smolts could be acclimated and i818aS8d from this
Site.

HarV8St can be conducted aboV8 a laOnitOring site that i.S
economically acceptable to the program.

Constraints:

0 Several active mining claims and abandoned placer,mines pose
threat to habitat quality: e.g., cobble embeddedness  and.
fines.
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#late Creek* Salmon RiVec
Opportunities:

0 Underseeded habitat'

0 Extensive anadromous fish habitat restoration has OCCUrred
over 10 miles of stream within the watersheds.

0 Water quantity and quality are second only to Meadow Creek,
Selway River.,

0 Watershed is unseeded compared to its estimated carrying
capacity.

0 Harvest can be conducted above a monitoring site that is
8conomically acceptable to the program.

0 Harvest

Constraints:

opportunity is culturally acceptable to Tribe.

0 Mining claims in the upper basin pose some threat to fishery
production.

0 Future USFS timber harvest will have to be monitored to
prevent sedimentation of restored habitat.

0 Wild and Scenic River classification as "recreationall' has
some potential to restrict satellite facility d8V8lOpment.4

Meadow Creek. Selwav River

Opportunities:

0 Unseeded natural habitat of more than 50 stream
roadless area.'

miles in a

3 Natural production estimated at approximately 500 adults.

4 USFS personnel have shown support for satellites and are
working to show that project is compatible with Wild and Scenic
classification.

' Estimate of smolt carrying capacity is 500,000 to 750,000.
Estimated adult capacity'in  excess of 1,000 fish.
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0 Potential for no degradation of habitat quality.!

0 Water quality and quantity

0 Harvest can be conducted above a monitoring‘site that is
economically acceptable to the program.

0 Natural production can be' restored thiswatershed.'

0 Site can be used as a universal broodstock holding facility
for other lower mainstem Selway tributaries.

0 Opportunity, to monitor the effectiveness of timed-release
fed-fry as a method of restoring natural production, "

Constraintst

0 Limited access to the upper basin during all seasons.

0 Potential adult passage barriersi

0 Limited access to area prohibits other forms of
supplementation.

The proposed supplementation technique will use timedirelease
fed-fry to,restore,ngtural  production. If necessary,,.trapping
and airlifting'adults into the-upper basin could support
naturalized production.

.:"South Pork Clearwrte~ Riv8r

Opportunities:

0 Natural habitat that can be seeded for natural production.

0 Year-round accessibility to site.

0 1.0 cfs ground water at 62 *F and river water.

0 Ground water recharged by S.F. Clearwater River (Sprenke and
Ralston 1992).

0 Facility site land owned by Nez Perce Tribe.

6 Area is roadless with ho- logging or mining impacts.

7 Tribe has a proposal in Phase II NPPC.Amendment process to
evaluate and improve passage.
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0. Imprinting for homing through rearing; acclimtitfon  and
release at single site.

.'
0 Adult recovery possible via artificial discharge of ground

and surface water.

Constraints:

0 Natural production of smolts may be constrained by
downstream passage."

0 Harvest above a S.F. Clearwater River mouth monitoring site
does not appear to be 'f8asible.9

0 Recovery of broodstock at satellite facility not assured."
0 All out-migrants may have to,be tagged to .identify

broodstock.

Monitorbrr 'tind Evaluatioq., .'
The efficacy of the supplementation program 'depends on
determining what is happening as rapidly as possible. Monitoring
evaluations of juvenile success must be done without waiting for
adults to return from the ocean. Survival of timed-release
fed-fry and the presmolt releases needs to measured in the
summer, fall, winter and spring in mainstem tributaries and at
the stream mouth.

opportunities

0 Monitoring at stream mouth to determine the success or
failure of supplementation techniques on a year by year
basis for adaptive management response.

0 Monitoring at the stream mouth and mainstem tributaries to
determine where presmolts overwinter.

8 Growth of fall chinook smolts may be too slow to emigrate
past Snake River dams while flows are high. Historically fall
chinook smolts probably migrated in July and August when current
river flows are lowest.

9 Estimate of run will have to occur at Lower Granite Dam or
from aerial surveys of Clearwater River.

lo Similar condition exists at Dworshak Hatchery to which
spring chinook tiuccessftilry return. t
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0

0

0

0

0

0

0

Adult monitoring at.the..stream mouth far harvest management.

Adult monitoring at.stream mouth to determine success or
failure of supplementation treatments.

Rapid analysis to provide new information for overall
management in these subbasins and the Columbia basin.

Monitoring and evaluation to determine the accuracy of the
parameters used in the NPTR planning model to predict the
production levels."

Contribute information to Integrated System Model and
coordinated Information System.

Determine if temperature at time of release influences
natural and hatchery juvenile interactions and over all
survival.

Existing monitoring facilities at the mouth of the
Clearwater River and at the confluence of the Bnake and
Clearwater Rivers has not given effective monitoring of
juvenile out-migration.

l1 Success of presmolt supplementation and release strategies.
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This plan is designed to introduce genetic diversity into the
Clearwater subbasin for the targeted chinook species while
reducing the genetic risks to: I

0 existing and future naturalized runs of chinook

0 indigenous stocks of non-target anadromouq and resident
species

Four potential types of genetic risk are listed below. The first
three were given in the,Integrated System Plan (Columbia Basin'
Fish and Wildlife Authority, 1990) and the fourth was identifiti
by Busak (1990):

Risk 1. Population extinction

Risk 2. Loss of within&population genetic variability

Risk 3. Loss of among-population genetic variability

Risk 4. Domestication Selection

Indigenous chinook populations in the Clearwater subbasin are
extinct. This occurred because the now decommissioned Lewiston T
and Clear-water dams prevented adult escapement for almost half a
century. Thus, Risks 1 through 3, could not affect indigenous
populations of chinook.

Nevertheless, there are naturalized chinook stocks in. the
subbasin that have the ability to survive and spawn. Further,
the intent of this plan is to create natural spawning populations
that will ultimately require no further supplementation. These
populations should be developed in a manner that guarantees that
they will be subject to minimal genetic risks.

Risk 1 will be prevalent due to:

0 the existing size of natural populations

0 the declining numbers of fish in each subsequent generation

0 an exceedingly low smolt-to-adult survival rate

Risk 2 depends on Risk 1. To simultaneously protect and obtain
natural stock(s) of broodstock for the NPTH program or any other
program, low numbers of broodstook must be taken (Table ##). It
will be difficult to sustain population numbers great enough to
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avoid inbreeding depression becauti of limited carrying capacity
and low smolt-to-adult survival rates.

may beootie a major concern for ,existing and developing.Risk 3
populations. Control of excessive strayiny from populations that
-have been subjected to negative selection processes will continue
to cause concern for‘fisheries manager+.

NPTH goals:-aEe to promote variability and selection of traits
promoting the ability of supplemented stocks to spawn '
successfully in natural habitats (i.e., hatchery adult progeny
willsuqessfully adapt to surviving‘ in'natural habitat). Loss:
of,natural &oaks orig"fnally' native to a.specific subbasin means
that reest&blishm&nt of stocks within the subbasin may,not
contain the genetic diversity historically found there.

On the other hand, genetic diversity will be,promoted as much as
possible if the following actions are taken:I, ~ ..; .
0 random selection of broodstock, stratified according to run

time, sex, age, and size of fish i

0 split gamete fertilization

Risk 4 can~be reduaed by:

0 random .selection  of broodstock from-throughout the run

0 release of hatchery fish

0 rotational selection of natural fish for hatchery broodstock; . > I
The -goal in selecting b&odstWk and produping juvenile fishis-'1
mimic naturaf.produ&ion by c&trolling~temperature; Th&‘ NfrFH , '; ..
model has placed restraints on bmodstock management to'protect i-
natural production while supplementing or developing a natural
stock (Appendix 1.00). Other factors such as density and
conditioning of juveniles to near-naturalzccmditionl are alao-. Is .
thought to be beneficial in avoiding type 4 risk.

Introducing Genetia Diversity

It is unlikely that any single stock selected for broodstoCk-will
have the best possible genetic makeup for the tributary to be
supplemented. Mechanisms should be found that will introduce
genetic diversity onwhich natural selection can operate and
-ultimately result in a better adapted populations. Cramer .and
Neeley (1992) make specific suggestions for NPTH w-ith regard to
maintaining and developing genetic diversity in the Genetic Risk
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analysis. Three'options could produce-the desired genetic
diversity.

Option 1: Use more than one source for broodstock for a given
tributary:

One option would be to"use multiple sources for
broodstock for,the same tributary. This would
introduce genetic variability from the onset. :

Option 2: Introduce limited numbers of out-of-basin gametes:
.i

In some cases, straying could be mimicked by
introducing a limited number of spawners .from.an out-
of-subbasin source.

t
Option 3: Use different broodstock for different tributaries:

If more than one suitable broodstock can be identified,
it may be possible to assign the different sources to
the different tributaries; This will increase genetic
variability.among the.spopulations. Genetic diversity
withinthe tributary would ,alSo be enhanced through
natural straying among these populations.

':
Each of tbese.,options has different levels of genetic risks. The
Genetic Risk Assessment will provide guidance in selecting among
these optionS 'or additional options.* *

,.
Potential sources of broodstock are presented in Chapter II for
each tributary proposed for suppleWMatidn.  ,The Genetic -Risk
Assessment will help the NPTH staff to evaluate the risks
associated with these sources.- ..*;

Rules of Supplementation to Reduce Genetic Risks

The NPTH 'staff has developed gerIsial,rUles:for  supplemental and
natural spawner aomposition. These ruleS~Should reduce genetic
Risk 4 by: (

0 reducing the chance of introducing deleterious hatchery-
selected traits, or

0 increasing the chance that such introduced traits can be
eliminated through natural selection without threatening the
population.

These rules apply to two groups of spawners--natural spawners and
supplemental spawners. Even for cases in which there is no
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existing naturalized population, the program will produce a
natural spawning group after one generation of supplementation.

The 50850 Rule for Natural Spaunors

.To reduce the effects of potentially deleterious hatchery-
selected traits, escapement will be controlled in a manner that
assures that at least half of the natural spawner98 parents also
spawned naturally. It may not be possible to greatly exceed this
goal in the first few generations because of the depressed
numbers of returning spawners.

There may be tributaries where the 50:50 rule cannot be applied,
initially. Tributaries for which the 50350 rule might be relaxed
may have one of the following characteristics:

1. There is no naturalized population. In this case, the
first generation would be totally comprised of
supplemented fish. Thus, none of the returning fish
for the second generation supplementation would be of
natural origin.

2. A naturalized stock exists but is too few in.number to
permit its use both- as; broodstock and as a. 50 percent
component of the natural spawning population.

3. A naturalized stock exists but is poorly adapted to the
tributary. An alternative stock can be identified that
has life-history characteristics that will likely
result in its being far better adapted to'the tributary
than the naturalized population.

In tributaries falling into categoriestwo.and  three, the 50:5.0
rule may be relaxed. In category two, the naturalized population
may be so small that it would be impossible to have enough
naturalized fish to support a supplementation program under the
50:50 rule.

: ,,
In category three, even if a naturalized population were poorly
adapted, it clearly has characteristics permitting outimigrant
and in-migrant passage survivaL through the damsef the main stem
Snake and Columbia Rivers. Natural selection should be permitted
to act on these characteristics in combination with those of the
broodstock source. Thus, even a poorly adapted naturaliqed stock
will be permitted to contribute to the gene pool but perhaps not
at the 50:50 rule. .

In all cases, the 50:50 rule will be'adopted afterthe second
cycle of supplementation. If returns from the second generation
of supplementation are too small in number to permit using the
50:50 rule or are still poorly adapted, then the supplementation.
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program may be regarded as a failure. The program for that
tributary would have to be reevaluated.

Rules for fmnmmmtal SDamera

First generation $upplementation broodmtook

The following list, which is an adaptation of the SMART
analysis's genetic impact rating (Table l-A"), presents
potential, initial sources of broodstock, in order of priority:

1.

2.

indigenous stocks from within the tributary

\ 3.

4.

a.

b.

c.

d. hatchery or other stdck which is known to have b88n

indigenous stocks from: an adjacent tributary from
within the subbasin

naturalized stock -from within the subbasin with a
&imilar,life history or providing evidence of ability
to return and spawn within the,subbasin's  tributaries

other stock from the basin with preferred life history
characteristics,

hatchery or other stock;

0 j^* which is known to..be derived from indigenous or
lnaturalized stdck'mch-oriwed from the

0 which still has preferred life history
characteristics that provide evidence of ability
to return and &pawn withIn the subbasin's
tributaries,' and

0 which has not been altered substantially by
domestic selection, or

.native indigenous stock from an adiacent subbarrln with
preferred life history charaqteristics, or

naturalized stock from an adjacent subbasin with
pre.ferred life history characteristics or providing
evidence of ability to [succ8ssfUly] return and spawn
within the subbasin's tributaries, or

l2 Integrated System Plan, Columbia Basin Fish and Wildlife
Authority
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5.

a.

b.

C.0

derived from, indigenous,.or naturalized,stodk fraan ,
adiacent subbasin and having preferred life history ~
characteristics, or

stock from outside the basin with preferred,,life
history characteristics

native indigenous stock .from outside, the sub basin with
preferred life history characteristics, or

nat&alised stock from‘outside the subbasin with'nat&alised stock from‘outside the subbasin with'
preferred' life'history/chamia&eristics  or providing -.preferred' life'history/chamia&eristics  or providing -.
evidence of ability to [successfully] return and spawnevidence of ability to [successfully] return and spawn
within-the,subbasinf$Ytributarie,s,  orwithin-the,subbasinf$Ytributarie,s,  or

hatchsry or other s+ck having preferred life history ~
characteristics or providing'evidsnce  of ‘ability to
return and spawn within the subb;isin's  tributaries

Priority. 1. and~2.;., for brood.stoqk.dannot be considered for the
Clea+tiat8r. q&basin bicca;use, no indigenous stodk of anadromous
salmonids exist.

Priority 4-b. broodstock sour&s may be available but indigenous
stocks in th8 Snake River Basin are depressed for all Chinook
runs. The NPTH plan
ponulatioq with extin scusses m8
supplementing.na,tural  stocks while giving specific attention to
the Four'piskq identi,fie& NP!TH:p&ons for broodstock will
support restoration of depressed sto'cks'. ,.
Broodstoak suppMqmo,tation beyaqd tbe firot generation

Broodstock will be taken fromlfirst geniration.returns.
rules adopted'biil  depend on'th8 brdodstotik sour&es and
whether naturalized populations existed.

The
on

I

1. First* generation broodstock derived from naturalized
stock within the tributary:

'anly &awjkh of natural origin will be sel&ted for
broodstock;" This.rule will be relaxed if th8 50:50
‘rule cannot be achieved.

In-this cage, the strategy will be to.increase the
proportion of'natu&l'*,origin fish within the
supplemental and natural spawn& groups. This will
involve adaptive escapement management which controls
whic'h fish are allowed to escape to spawn naturally.
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If the supplefnentation program succeeds, broodstock in
the third and subsequent generations could'be comprised
of natural origin stock while maintaining the'ratio set
for natural spawners.

2. First generation brcbdstock derived from an outside
source and no naturalized population existed:

This situation precludes the use of natural origin
spawners in the second genera,tion. The'strategies
discussed under #l would have to be delayed for one
generation.

3. First generation broodstock derived from an outside
source but there was a naturalized population:

The second generatidn  broodstock wouid'be selected to
attain, as nearly as possible through adaptive
escapement management, the ratio set for natural
spawners (normally, the 50:50 rule).

If the supplementation program succeeds, broodstock in
the third and subsequent generatio,ns could be comprised
of natural origin stbck while maintaining the ratio set
for natural spawners. ( ?-
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Introduotion

The concepts that,,best.fit  fishery
biological and physical conditions
subbasins are:

production goals and the
of' the Clearwater and Salmon

0 a Central Incubation and Rearing Facility (CIRF) located
along the lower ma,instem Cleatiater  river, and

0 satellite facilities located on tributaries that can support
anadromous production.

Five tributary watersheds and three mainstem river areas were
identified for supplementation in the Clearwater subbasin and one
tributary watershed in the. Salmon River basin:

0 Lo10 Creek

0 mainstem CleaTater River_
0 Meadow Creek, South Fork Clearwater River

0 Mill Creek, South Fork Clear-water River

0 Newsome Creek, South Fork Clearwater River

0 mainstem South Fork Clearwater River

0 Meadow Creek, Selway River

0 mainstem Selway River

0 Slate Creek, lower mainstem Salmon River

Species:

The Nez Perce Tribe has identified three species for production;

0 spring,

0 summer, and

0 fall chinook.

In Lolo, Newsome, yill, Meadow, and Slate Creeks, spring chinook
historically were present and/or remnant or restored populations
exist. In Meadow Creek, Selway River, summer chinook are
extinct, but there is a minimal run of spring chinook. In each
of these tributaries, water and habitat quality is being restored
to enhance anadromous salmbnid production.
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Fall chinook historically were found in the mainstem and middle
fork of the Clearwater River (Schoning 1947; Chapman 1940) and
aerial and boating surveys in 1988-1990 identified limited
numbers of fall chinook spawning in the river (Personal
communications, Conner 1991). Ground water resources have been '
identified that can produce fall chinook smolts for release in
this area.

Objeotiveas

The objectives described below define minimal levels of success
for adult production.

Analyses done by the Nez Perce Tribal Hatchery (NPTH) study team
suggest that the stated objectives can be achieved by using the
proposed strategies as outlined in Figure III-l. The assumptions
used in these analyses and the effect of their un"certainty upon

( the likelihood.of success are discussed in Chapter IV.

The monitoring and evaluation plan described in Chapter IV
addresses the most. critical of these uncertainties and is a
necessary part bf the NPTH program. An effective monitoring and
evaluation program will be needed to determine if the goals and
objectives are met.

rinu Chinook Production Goals

Clearwater River

All of the watersheds in the Clearwater River subbasin and the
Meadow-Creek watershed in the Selway River subbasin were selected
because of the lack of existing runs .a,nd their quality habitat.
These.watersheds were the historical homes of salmon and were
selected for restoration and/or reintroduction in the Subbasin
Plan and Integrated System Plan

Lo10 and Rldorado Creeks Produotion Goals:
1. Lo10 Creek: Rebuild the existing natural run of spring
chinook while preserving their genetic integrity and,

maintaining the natural life history characteristics.

2. Elilprado Creek: Establish a naturalized run of spring
chinook while developing a natural genetic integrity
and maintaining the natural life history
characteristics.
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Figure 111-l. Objectives and strategies for Net Perce Tribal Hatchery Production. Page 1 of 2

0 WECTIVES STRATEGIES

Species
Natural

Production At Phase c’ ‘: I P h a s e  I I
Interim

Harvest Goals’
“5050’~
Rule 5’Tributary Phase Ill

5 0 yes.

- - I -100 no

.40K local gt 206K
? in&&d Mr. 150K local presmolts

150K local
presmolts

Lolo Creek,
Clearwater R.

50K local I’
smolts

50K -. .im imported IMeadow Creek) SF
Clearwater R. smelts 50K imported smelts

10 y e s .

17 yes.

5 0 yes ’

50 yes

40K local
presmolts

Mill Creek, SF
Clearwater R.

40K .@ported
presmolts 40K local presmolt#

MKlmported .’
presmolts 50K local presmohs

200K imported TRFF 200K local TRFF .
50K imported

presmotts 1OOK local presmolts

Newsome Creek,
SF Clearwater R. 6 5

50K local
presmolts

Meadow Creek,
Selway R.

200K local TRFF
1OOK local
presmolts

4 0 0

._ ,
A/ Desired annual contribution of adults from natural spawners.
&/ The interim harvast~goai-is thu harvest predicted in-the harvest management plan when the upper harvest trigger is achiived. This harvest goal is
restricted by smoit to adult suwival which & axpaqtad to increase with improved juvenile passage: therefore, the future harvest leval ls expected to be
modified; i.e., harvest is expected to increase as sm& to adult survivals are ins&&d. : ’
cl Smolt releasd began in W8@for five coirrycutlve yek, t$dev;sfop broodstock foi NPTH; tha program is currently being evaluated under a Lower
Snake River Compensation PIan CLSRCP) program f&y ths Net,Perc&Tribe. ,Jha first three years ,refaases ivere unmarked; the next two years
releases are schedukd for marking for svalrurrtotl purposes.
Q/ Imported means that it d&a not gqtera&&s own broodstock. Local means that it generates its ewn brwdstock.
g/ A rule for management of NPTH operations +hich speclfibr) thq+at least 50 percent of a spaciflad stock of fish, 50 out of every 160 fish that
spawn in a natural environment, are tha offspring of fishthatipawned in the natuial environmantirr  the previousgeneration.
I/ Dependent on surplus broodstock being m+ifable from eit@r NPTH or other Clearwater  subbaskt ‘hatcheries.

K  =.l,OOO; T R F F :  ‘T&d-Release F e d - F r y .w: SC: Spring Chinook; SM: Summer Chlnbok; FC: Fall”Chinook;
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Figure 111-l.  Objectives and strai

Tributary

Slate Creek,
Salmon River

S.F. Clearwater
River

Species

FC

te9lies for Ner Perce Tribal Hatchery Production. Page 2 of 2

O B J E C T I V E S

500 : 375 .yes

Desired annual contribution of adults from natural sp&tcrs.

Phase I

50K-1 OOK imported 2’
smolts

250K imported E’
presmolts

500K age-0 smolts
imp,or%d

STRATEGIES

P&se II

125K local R’

560K age-0 smolts
l o c a l

Phase Ill

125K local g’

._
500K age-0
snloits local

g/ The interim harvest goal is the harvest pr&#ted in the harvest management pW when the iyrper harvest trigger is achieved. This harvest goal is
restricted by smolt to adult survival which is expected to increase with improved juvenile passage; therefore, the future harvest level is expected

to be modified; i.e., harvest ‘is expected to increase es smelt to adult ,rcuivivals are+ncreased. 8
G/ Smelt release began in 1989 for five consecutive years to develop, broodstock for fWT’H; the program is currently being evaluated under a Lower

Snake River Compensation Plan fLSRCP)program  by the Net Perce Tribe. The first three years releases were unmarked; the next two years
releases are scheduled for marking for evaluation purpose&

B/ Imported means that it does not generate its own broodstock. Local means that it genera&s its own broodstock.
g/ A rule for management of NPTH operetions’which specifies that at feast 50 percent of a specified stock of Ush,

50 out of every 100 fish that spawn in a natural environment, are the offspring of fish that spawned in $he r&Ural environment in the.previor,rs
generation.

L/ Dependent on surplus broodstock being available from either NPTH or other Clearwater subbasin hatcheries.

Leaend: SC: Spring Chinook; SM: Summer Chinook; FC: Falf Chinook; K= 1,000; TRFF: Timed-Release Fed-Fry.
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3. Long-term goal: Restore self-sustaining populations in
Lolo and Eldorado Creeks.

Suffibiont Objeotivos

1. Upper Lo10 Creek: Rebuild annual average runs at a
rate that would reach 200 adults within 20 years under
present survival conditions.

2 .Eldorado‘Creek: Establish and maintain a naturalized
run of more than 200 spring chinook within 10 years
under present survival conditions.

3. Upper Lo16 and Eldorado Creeks: Achieve a minimum
sustainable average'annual harvest of 20 adults within
s'even to 10 years and 50 or more adults within 15 to 20
y e a r s .

4. Upper Lo10 and Eldorado Creeks: Assure that no less
than 50 percent of the natural spawning population is
of natural parentage (i.e., the "50:50 Rule" must be
met). '

5. Long-term goal: Sustain production fully within both
watersheds using developed local broodstock.

Strategies

1. Upper Lolo,Creek: Supplement the existing naturalized
spring chinook populationusing local and imported
broodstock. The 50:50 Rule will be used to guide
gen.etic development.

2. Initially, at least an estimated 40,000 acclimated
presmolts of natural origin will be released in the
Upper Lo10 Creek.14

3. Eldorado Creek: Continue the current program 'of
annually releasing 200,000 smolts until 1993 from best
available sougce (See Broodstock Selection in
C h a p t e r  I I ) .

l3 The Genetic Risk Assessment will direct the development of
the broodstock-program.

14 See Appendix 1.00 for detailed description of broodstock
development,

l5 Program will be evaluated for success; smolt outplants
scheduled tQ be replaced with presmolt supplementation program in
1992. See footnote 1.

60



4. Once a stable local broodstock becomes available
(subject to the 50:50 Rule), a total of X50.,000
acclimated presmolts will be released annually'to
sustain natural production levels and support a limited
harvest.

5. No harvest is expected in the near term (one to
five years). In the long term, selective harvest may
be used to meet the 50250 Rule.

Spring Chinook Production C3oals for
cleammtor Rlvdr)

Meadow Creek (South Fork

1. Establish a naturalized run of spring chinook for
harvest.

2. Establish a nat*Jralized spawning population while
preserving the genetic -integrity and maintaining the
natural life history characteristics. This goal
depends on restoring habitat and water quality.

3. In the long term, develop and-maintain a harvest in the
Meadow Creek watershed consistent with maintaining
natural production goals (provided habitat can be
restored).

Sufficient Objectives

1. Create a minimum sustainable annual harvest of at least
40 adults within seven years and 80 or more adults
within 15 years.

2. Establish and maintain a natural spawning population:
natural genetic base of 25 to 50 percent (see "Rules of
Supplementation to'ReduCe- Genetic Risks in Chapter II).

Strategies

1. Release 50,000 acclimated smolts in the watershed for
the next five to 15 or.more ybats. Evaluate
improvements in natural habitat.

2. Allow escapement of 20 returning adults to spawn
naturally to test establishment of naturalized'
production.

3. Supplement the natural environment with either
timed-release fed-fry (TRFF) or fall presmolt releases
in Phase II or III (years 6 -20). This depe,nds on
restoring habitat and water quality in the'watershed. '
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Spring Chinook.Produotion Goals fur Mill Croak (South Fork
C l e a r w a t e r )

,
1. Establish a naturalized run of spring chinook while

developing a natural genetic integrity and maintaining
the natural life history characteristics of the stock.

2.

3.

4.

Develop and maintain a supplemented harvest..- . . 3
Rear p&molts forrelease into other South; Fork
Clearwater tributaries (e.g., Peasely Creek, Silver
Creek, American River, etc.).

: I
Develop a broodstock holding facility to se&e future
tributaries restoration activities, Phase II and
beyond..

Sufficient Objectives
*

1. E&&&i&and maintain a returning pdpulation'of 60
adults within.19 years and 90 or more adults within 20
y*axs . Maintain a natural genetic base of at least 25
to 50 percent (see "Rules of Supplementation to Reduce
6enetio Risks" in Chapter II)...,

2. Develop. and maintain a broodstock.to provide,,a.
self-sustained production in Phases II and,III, years
six to 10 and beyond.

3. Create a minimum annual sustainable harvest of 10
. . adults wit,hin seven years. All adults in excess of 90
fish may be harvested or used for brood to stock other
tributaries.

2.

Initially,.an 40,OPQ a&imated presmolts" will be
released into lower Mill Creek (See Appendix 1 for
detailed description of hatchery treatment and product
definition).

.._:. -, .'
Once ,a<, stable local broodstoGk becomes available
(subject to a vqrfa$ion of the 50:50 Rul,e), 4Q,OOO- j
acclimated presmolts will be released annually to
aqatain n#xaral, pyo@uction.levels and support a limited
harvest,

I6 NPTH production model has determined release numbers based
on carrying capacity and 50:50 rule.
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3. Allow escapement of returning adults to.spawn naturally;
to establish natural juvenile production based on a'
variation of the 50:50 Rule (See Appendix a.00. for a
detai-led descriptionof hatchery treatment an& product
definition).

4. Rear and release presmolts to other South Fork
Clearwater tributaries (e.g., American River).

Spring Chinook Production Goals for Newsome Creek (South Fork
Clearwater) ,

1. Rebuild the existing naturalized spring chinook run
while preserving genetic.,integrity and maintaining the
natural life hist.ory characteristics.

2. Long-term goal is to restore.'a self-sustaining
population.

3. Develop and maintain a harvest.

Sufficient Objeotioes

1. Work with the existing spring chinook stock and a,donor
Clearwater spring chinook stock to restore,and maintain
a run of at least 82 adults within seven years and 135
or more adults within 20 years.

2. Develop an annual minimum sustainable harvest of 17
- adults within 10 years and 17 or more adults within 20
years. .'

Strategies \

1. Initially; 50,000 acalimated presmol& will be
released into upper Newoone Creek (See Appendix 1.00
for detailed description of hatchery treatment and
product definition.)

2. Once a stabl&.local btioodstock bekomes available
(subject to the ‘505.56~Rule), 50,000 acclimated
presmolts will be ‘released annually to sustain natural
production levels and support limitid a harvest.

3. In the long term,' sustain production fully within the
watershed using only local broodstock..

4. No harvest is expected in the near term (less than
six years). In the long term, selective harvest may be

used to meet the 50:50 Rule.

4 NPTH production model predicted. this number based on
darrying capacity and the 50:50 rule.
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Spring Chinook Produation  ma18 for Salmon River - Blat0 Crook

1. Establish a naturalized run of spring chinook while
developing a natural genetic integrity and,maintaining
the natural life history characteristics.

2. Establish a spring chinook return for harvest.

3. Long-term goal is to restore a self-sustaining
population.

Sufficient Objectivm

1. Establish a naturalized run of at least 200 adults
within 10 years and 335 or more adults within 20 years.

2. Develop and maintain a, broodstock to provide for the
natural genetic base (i.e., at least 28 percent natural
spawners) See Appendix 1.00.

3. Develop a minimum sustainable annual harvest of 20
adults within seven years to a harvest of 100 or more
adults within 20 years.

Strategies

1.

2.

3.

4.

Rear and release 250,000 imported (Rapid River)
presmolts during Phase I (years l-5).

Rear and release 125,000 local (Slate#Creek) presmolts
and 125,000 imported presmolts (Rapid River) during
Phase II and beyond (years 6-20+).

Release 50,000 to 1OO;OOO acclimated smolts. (imported)
for an anticipated supplemented harvest of lOO.to 200
adults, probably in Phase II,or IIZ, if required to be
self-generated. 1

Release timed-release fed-fry (TRFF) into upper Little
Slate Creek basin to establish naturalized population
in the upper watershed. These strategies,are a
variation of the 5Q:50 Rule. The NPTH model predicts
that natural production level may be as low as
28 percent of returning escapement.

Spring Chinook Goals for Selway River - Meadow Creek

Historically, spring chinook were probably abundant in the
tributaries and upper reaches of the Selway River (e.g., McGruder
area). Currently, a small number are scattered throughout the
watershed.

64



/

1. Restore naturalized runs of spring chinook while
developing their natural ,genetic integrity an4
maintaining their natural life history charatiteristics.

2. Long-term goal is to restore self-sustainincf
population5 of spring chinook in Meadow C&k's upper
basin.

3. Develop and maintain a springj

Sufficient Objectiveis

chinook harvest.

1. Establish a minimum naturalized return of 100 adults
within the next 10 years and up to 400 or more adults
within 20 years.

2. Assure that no less than 50 percent of the naturalized
spawning population is of natural parentage.

3. In the long term, sustain production fully within the
watershed using only local broodstock.

4. Develop a minimum annual sustainable harvest of 20
adults within seven years and 50 or more adults within
15 years.

Strategies

1. Use sufficient adult broodstock to generate a return of
at'least 100 adults. '

2. Initially, an estimated 80,000 spring chinook TRFF will
be released in the upper Meadow Creek bash.’

3. Once a stable local biroodstock becomes available
(subject to 50:50 Rule) 250,000 spring chinook TRFF
will be released annually to sustain natural production
levels and support a limited,harvest.

4. Monitor and evaluate out-migration of TRFF to determine
short-term success or failure.

Summer Chinook‘Production Goals for the Selway RiV8r

Historically, the Selway River was probably a summer chinook
system (Schoning 1947). Summer chinook are currently extinct in
the Selway River.

5 See Appendix 1 for detailed description of hatchery
treatment and product definition.
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Summer chinook restoration is based'& using enough broodstock
(estimated b+tween SG.‘,to 80 fish) td',@ause a return offa$&;;t
100 gdults based an fecundity and survival factors.
chinook broodstock cannot be obtained, sRring chinqok could be
develop,ed at this $bdatiori 'to.sup@lement'the  Selway R$V8r above
Selway Falis.

Summer Chinook Goals'for Meadow Creek, Selway River
1. Restore naturalized runs of spring and, summer.chinook

while developing their natural genetic integrity and
.maintaining their.,natural ,life history characteristics.

I.
2. The long-term 'goal is'oi 'summer t3&ook releases in

lower Meadow Creek is to restore-these fish‘to the
.Selway River above Selway ,Falls.

3. Develop and maintain.a summer dhindok harvest.
'_.
~uff~~isnt'objectifes

I '".>

1. Establish a minimum nqturalized.return  of a00 adults
within“the nejtt 16'.years.:'knld'uti to 400 or ‘niore,adults
within 26 years.

2. Assure that no less than 50 percent of the natu,ralized
spawning population is of natural parentage.

.:
3. In-the long term; su&ain'prdd&tion  fully 'within the

watershed using only local brcjodstockt

4. Develop a minimum annual su.st&.nable h&vest of 20
adults within severi 'years:&nd'$O or more adults within
15 years.* : ., , ,

Strategies

1. Use sufficient adult broodstoCk to generate a return of
at,least IO0 adults. : ,

2. Initially, an estimated"50,OOO  summer chinook presmolts
will be released in the upper Meadow Creek basin (See
Appendix I for..detailpd .desv,iption  of hatchery
treatme& and produ&&t definition).

3. Once a stable local broodsto&k becomes available
(subjecti to 50:50 Rule), lOO)OOO~ summer chinook
presmolts will be released annually to sustain natural
production levels and support a limited harvest.

4. Monitor and evaluate out-migration of presmolts to
determine short-term success or failure.
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Fall Chinook Produotion Goals for the C%eari?ater River Subbasin

<Priorities for production and se&ease sites are as follows:

1. South Fork Clearwater River, St&es to Lukes Gulch area
2. North Lapwai Valley, mouth of Lapwai Creek
3. mouth of Lo10 Creek
4. Fenn Pond on the lower Selway River

'This priority is based on the presence of ground water at sites
#l and #2. Sites #3 and #4 would be developed in conjunction
with or as extended acclimation/release to the first two rearing
sites. Production will be expanded on a site-by-site basis,
depending on the availability of broodstock.

1. Establish a naturalized run of fall chinook while
developing their natural genetic integrity and
maintaining the natural life history characteristics.

2. The long-term goal-is to restore self-sustaining
populations of fall chinook.

3. Develop and maintain a harvest.

Sufficient Objectives:

1. Establish and maintain a naturalized run of 500 to 1250
or more adults over the next 10 to 20 years.

2. Assure that no less than 50 percent of the natural
spawning populatian isof natural parentage.

3. In the long term, sustain production fully within the
watershed using only local broodstock.

Strategies

1. Initially, a minimum of 80,000 Age-O acclimated
smelts' will be released into the lower South Fork
Clearwater River (See Appendix 1:00 for,detailed
description of hatchery treatments and product
definition).

2. Once a stable local broodstock becomes available
(subject to the 50:50 Rule), a minimum of 500,000 Age-O
acclimated smolts will be released annually to sustain
natural production levels and support a harvest, or

3 . Up to 175,000 Age-l smalts will reared and released in
the lower part of the watershed, depending upon water
resources available for production, or

6 Smolts from Lyons Ferry Hatchery, up to 250,000 could be
released each year from one or more sites.
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4. EQuivalent amoUnts of either Age-0 6L: Age-l smelts
(from the Lyons F8rIZy Hatchery) will be acclimated and
releri;sed  from the following satellite 'sites:

0 Luke's C3ulch

0 Lapwai Creek

0 Lo10 Creek

‘0 Selway River .
I
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CHAPTER IV MONITORXNG AND NVUUATION PLAN

Introduotion

The potential risks and benefits of supplementation strategies
are disputed among fisheries experts. To compensate for these
uncertainties, extensive monitoring and evaluation are proposed
for the Nez Perce Tribal Hatchery (NPTH).

Evaluation is the process of analyzing and comparing results. It
is a key part of the adaptive management process- (Lee and
Lawrence 1986). NFTH's monitoring and evaluation will:

0 provide new information for overall management in the
subbasins of the Clearwater and Salmon Rivers and the
Columbia basin

0 complement the Council's System Monitoring'and Evaluation
Program

0 help determine the accuracy of the parameters used in the
Nez Perce Supplementation Model (NPSM) to predict production
levels

0 allow supplementation treatments to be quickly compared and
changed

The efficacy of the supplementation program depends on
determining what is happening as rapidly as possible.

PrOCedUr86

Two kinds of monitoring and evaluation actions will be done:

0 experiments to resolve critical uncertainties about the
survival of supplementation fish from the,time of release to
their arrival at Lower Granite Dam as outmigrant smolts

0 risk containment that is coordinated.with other :
_ supplementation programs in the region

The survival of timed-release fed-fry&and  fall released presmolt
will be measured at the stream mouth as these animals leave the
tributary watershed. Stream mouth monitoring could determine
success or failure of these techniques from the first'year
onward. It also will set the stage for sequential monitoring at
the dams as these fish undergo their juvenile to adult migration.

Adult monitoring at the stream mouth will give specific
information on adult return composition and numbers for
broodstock and determine harvest opportunities and levels.

69



1 I‘Crttical  On8+rt4&nti,. i(,, es

The survival of fish from the time of liberation to the emigrant
smelt stage is the critical uncertainty that can best be ,I
addressed by the project.

.Critical :Uncertigf,g$j3l,c Can a survival rate be achieved for
supplementation presmolts that isegual'to 02 greater thanhalf
the corresponding rate for natural presmolts? .. ,*

Little'is.,kriOwn  about overwinter rearing strategies. of natural
fish. Juvenile downstream migration in the fall of the year has . .
been observed front the.tributa&ies (Personal communication
R. Kiefer, 1991; Hillman 1986, Hillman et al. 1987) suggesting
that at least'some fish will.use-the.river rather than tributary
mainstem iaeeas forwinter rea,ring. :.How well juvenile'fish
survive when overwintering in rivers rather than tributaries is
apparently not well understood. A thorough review of the
literature will be conducted-U a part of the preparation for the
experimental work.

Little is Iknown about how to achieve the best results from
outplanted prerSi8olts: For tixamplez,
0

0

0

0

0

0

0

Will migratory behavior be manipulated through rearing and
release treatments?

Is pre-release conditioning of fish to recogniie natural
foods and habitatsand respond effectively to predators
possible and; desirable.? *.I

Do "treatment Att7 fish survive to Lower Granite Dam at a
rate-greater than or‘egual to natural fish from the same
tributiary?

Do -!ltreotitssen$-‘B" fish survive better than Treatment AU fish ~
to Lower~Gra~ite-  Dam?

',LZ? _i
Do %reatment'B@* fish tend to.migrate downstream out of the
release stream earlier than ?treatment An fiti?..

Do fish that over-winter in the tributaries survive at a
hi@qr -rate to Lo#er Gratiee than. those that msgrate in the ..-
,falX.T- ,. .I .-

.
What iactors other than suppkentation  treatment affect
survival, and migratory behavior?. .

7 "Treatment A* and "treatment,  8" refer to detailed rearing
and release strategies to be specified for each tributary.
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The NPTH study team expects to refine rearing,and release
protocols as the design process proceeds, so that the project .
fits into ~the evolving regional experimental scheme.

Table I-2 illustrates the production results.predicted by the Nez
Perce Supplementation Model (the model) (Support Document 8.00).
Supplementation increases the number of emigrant smolts for two
reasons:.

0 The effectiv?%carrying capacity is increased:
supplementation presmolts, essentially "backfill"
habitat that was depleted by restrictive summer
low-flow conditions. /I;

0 ' The advantage gained in the artificial environment
enables the supplemented population to survive at a
higher rate. .;

As illustrated by Figure I-2., supplementation benefits do not
begin to approach historical -productivity levels. Nevertheless,
the surplus productivity (the-area between the curve labeled
WSpawner-to-Smolt Survival (Supplemented)" and the replacement .,-.
line labeled "0.44% Smolt-to-Adult Survival (present)") is
increased substantially. Conditions where smelt-to-adult
survival constrain production may be;the cond.$tions under which
supplementation would be most effective.. As smolt-to-adult
survival increases toward historical levels, the relative
benefits of supplementation diminish.

,
The objectives in Chapter III generally specify that-certain '.
production goals will be met and that the 50:50 Rule be applied.
The NPTH study team interpreted this to mean that the objectives
will be met at the equilibrium point (i.e., in Figure I-2, the
point. where the Spawner-to-Smelt Survival curve intersects.the
Smolt-to-Adult replacement line). If the critical assumption
describe& in Chapter, III is not true; then'the objectives and the
strategy must be reconsidered.

According to the model's view of nature (illustr&ted in '.
Figure I-l), because of the constraints imposed by low smolt-to-
adult survival, density dependent factors (i.e., carrying
capacity) affect sustainability at relatively low population
densities. A consequence of this .Ls-that+ although the habitat
may be sparsely used, the winter carrying capacity of the system
is a relatively sensitive parameter. .

Information about winter rearing capacity is scarce.. Extensive'
effort to ass'ess winter carrying caeacity may‘not be warranted,
but refinement of the current very crude estimates is probably :
prudent. In subbasin planning, it was generally assumed that
summer carrying capacity was limiting smolt production.- By
releasing fish in the fall, the summer rearing bottleneck is
avoided. If the logic used in the NPTH modeling process.is
correct, the winter rearing capacity is no smaller than.the
summer capacity.

71



Speculation8 that winter rearing is possible in ache larger
tributaries," such as the Salmon and'ths mainsten Clearwater,
which are considered poor dumer habitat, sugg8st that winter
capacity might be significantly larger than summer capacity.

Personal communication with Russ Keifer, idaho Department of Fish
and Game (IDFG) (1991) dnd Ken Witty, Oregon Department of Fish
and Wildlife (ODFW) (1990) support the fact that at least some of
the juveniles out-migrate in the fall from the Salmon and S.F.
Clearwatef Rivers in Idaho and the Imnaha River in northeast
Oregon. Ron Witty has said that fall out-migrant spring chinook
ake approximately 60 to ,70 millimeter8 long. 'In the spring, when
they arrive at Lower Granite Dam, they ar8 approximately 100 to
120 millimeters long.

If downstream rearing succeeds and becomes prevalent, then
coordination among production projects in the region will become
increasingly important. The reason coordination would become
more important is that common nursery streams might become
overstocked. This is additional impetus for addressing the
carrying capacity-rearing distribution questions early in the
project.

For detailed information on assumptions used in the model, the
parameters used to predict population response8 and the
hypotheses that will be tested see Appendix 4.00 and Support
Document 8.00.

Genetics

The Council's monitoring and ,evaluation group (MEG) has attempted
to address genetic concerns. The report, A Guide to Gee,.act Moniw (NPPC May 199% identified four areas of
genetic impacts or risks:

Risk 1. Extinction

Risk 2. Loss of Within-Population Genetic Variability

Risk 3. Loss of Between-Population Genetic Variability

Risk 4. Anthropogenic Effects

NPTB production will entail each of these types of risk.
Monitoring and-evaluation will be essential to control these
risks.

Genetic Resource Assessment (GRA) has been developed for to
determine the impacts of NPTB production in the Clearwater and
Salmon River subbasins (Cramer and Neeley 1992). The GRA has,
reviewed each subbasin, tributary watershed and stock
supplementation program. Particular attention has been given to
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the history of stocks and hatchery operations within each
subbasin.. Specific r8COIWU8ndatiOnS~weria made r8gaW.iing
broodstock on the basis of comparisons of life history, genetic
information, stock Characteristics, and environment.

NPTH production modeling has set specific goals for minimum
natural production in each satellite system (see Chapter III,
Objectives and Strategies).

Other Uncertaintie

Among the uncertainties that may affect NPTH success, but do not
lend themselves to resolution through experimentation (within the
context of the NPTH alone), are:

0 smolt-to-adult survival

0 reproductive success

0 long-term fitness

0 ecological interactions with other stocks

These uncertainties are shared'with mast supplementation
projects. They probably c+m best be resolved,within the context
of a regionally integrated experimental plan.

Such a plan is evolving as a result of the Regional Assessment of
Supplementation Project (RASP) and other on-going efforts.. This
regional effort is expected to provide guidance in identifying
when, where, and how certain standard monitoring activities will
be conducted. For example, the Councilfs monitoring and
evaluation group (MEG) is developing guidelines for genetics risk
assessment and monitoring, and RASP is investigating the concept
of risk containment monitoring.

aitorinu and Evaluation

Experimedtal Response Variables

The current plan is to rely primarily on passive integrated
transponder (PIT) tag interrogation, which generates'reoapture
histories of individual fish. These data can be used'to test
hypotheses and develop maximum likelihaod estimators, a number of
analytical procedures have been developed for PIT tag
information.

A general monitoring scheme might look as follows:

1. Mark 10,000 (preliminary number to be refined later as '
trapping efficiencies are better understood) fish per
treatment group with PIT tags prior to release.II
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2. Interrogate fish (sampling rate SO-loo%) at the mouth
of ea&h of-six.tributaries  using PIT tag'deteetors.

3. Sample.fish for PIT tag information at existing
facilities at Lower Granite, Little Goose, and McNary
Dams.

The tributary monitoring stations would be used to measure
migratory response to different release treatments. This
sampling would begin at the time of release and would continue
through the spring outmigration. Mobile PIT tag detectors are
being tested by'the National Marine Fisheries Service (#MFS) for
use in'smaller  tributaries. The results have been ,promising
(Personal communication, Al Giorgi 1991).

Site-specific feasibility questions and trapping.efficiencies
need to be addressed as the experimental program is refined
during the design phase. Where possible ,and practical, ' '
100 percent trapping efficiency should be sought.

The PIT tag readings at tributary mouths would also be used to
partition the outmigrant smolts.into two.groups, depending on
which side of the trap they spent the winter. Multiple recapture
analysis methods ,(eig:'k Burnham et al 1987) would be.attempted to
compare survival rates between the.two groups. The assumption of
equal recapture probabilities:,for the two groups is uncertain
because o.f:

0 seasonal sampling schedules
. . I

variable,efficiencies .(.
'..

0
.I,. ".. ; .:. ._

transportation practi.ceS at .L&er Granite, Lower Goose, .and0
McNary Dams :. :

Existing traps in the Clearwater and the Snake Rivers‘ (near
Lewiston) operate only in the spring and have low capture rates.

'! :,.I ,,
These sampling questions need to'be addressed in a broader
context since they affect the ability to effectively evaluate
relative performance of all experimental programs in.the.Sn&e
Basin.

. .
Risjc Coataitint

7 .;., ~ ,A
Risk containment mnitcring .w&i;kl be used tq,track long-term -:
trends of unstable responses and,extreme or sudden changes..in 'tha'
more stable variables.

Variables and concerns that need to be addressed through risk
containment monitoring include:

0 smolt-to-adult survival

0 reproductive success

7 4
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0 long-term fitness

0 ecological interactions

Environmental variation (for use in interpretat%on  of results)
also should be monitored at some appropriate level.

The specific elements of the risk containment monitoring program
(i.e., specifically what is mea,sured,: how often, I$e,re, etc.)
will be detendi‘ned after more .guid$nce from ‘regional"p$&hning
efforts becomes available. NRTH will coordinate bith and
participate in those efforts as appropriate. The Regional
Assessment of Supplementation Project (RASP) is expected to offer
an approach to containing risks in a regionally consi.stent and
efficient manner.

Genetic Risk Assessmeirt ]EieSDOiiS~ To M : .6nP'torihu a‘nd Rvaluatroq. .

The Genetic Risk Assessment (Cramer and,Nee)ey 1992) has:
responded to the' NPTH master plan by'reviewing the 'aooument
(Draft 1) and has made the following.comments  and _I_
recommendations; 8
Uncertainties .'

1.

2.

3.

4.

5.

1.

Snrina Chinook ._
Is spawning time of the donor stock properly timed ,to:.avoid
mortality to eggs as a result of high temperatures' in the
fall? ',,
Is 'spawning time.:of the donor'&& prop'erly timooto '
produce fry emergence at tP~:\pp~i~~rltime,~for;s~iirdl? :

i
Does assortative mating occur and how 'cab -it.be mim'icked in
the hatchery? ., ,.C".,

:
Is time of adult entry'into the home stream'broperly timed
to enable over+ywm~r. suSJr$vaJ equally,for all fish in the
population? _, , " II

Will releases of parr in the fall displace naturally
produced salmonids from their winter habitat?

Summer Chinook

Is spawning time of the.donor stock properly timed to avoid
mortality to eggs as a res,ult of high temperatures'in the
fall?
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2. Will summer chinook maintain spatial or temporal isolation
from spring chinook at the time of spawning?

3. Is spawning time of the donor stock properly timed to
produce peak fry emergance at the optimal time for survival?

4. Does assortative mating occur and.how can it be mimicked in
the hatchery?

.5. Is time of adult entry into the home stream properly timed
to enable over-summer survival equally for all fish in the
p o p u l a t i o n ?  I

F a l l

1 . Is spawning time of the donor
mortality to eggs as a result
fall?

2. Does assortative mating occur
the hatchery? ;

stock properly timed to avoid
of high temperatures in the

and how can it be mimicked in

3. Is time of adult entry into the home stream.properly timed
to egable over-Bumper survival equally for all fish in the
population?

4. Will any of the planned-release practices lead to
substantial straying?

Monitoring Aativitierr .

1.

2.

3.

4.

5.
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Survey spawning weekly and mark redds so that time of'
spawning can later be identified for each redd.
should have reached eyei'ng,

Once eggs
sample egg survival'and look for

any relationship of differences in survival to spawning time
or-river temperature..

Record size and external characteristics of natural spawning
pairs to evaluate assortative mating.

Fin mark all hatchery fitih so ihey can be identified as
adults by fishermen and biologists regulating eticaljement  and
breeding in the hatchery.

Conduct'standardized snorkel surveys to evaluate rearing
density of chinook and other fish species. This will be
used for between year comparisons to evaluate carrying
capacity and effects on nontarget species.

Trap juveniles near the stream mouth to estimate rnimbers and
timing of outmigrating fish. These data are needid td



estimate suntival of hatchery releases and assess
displacement of naturally produced fish.

6.

1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

Retain a random sampler of a least 100 juveniles from
hatchery production each year for electrophoretic analysis
to track allele frequencies.

Survey spawning- . weekly and mark redds so that time of
spawning can later be identified for each redd. Once eggs
should have reached eyeing, sample egg survival and look for
any relationship of differences in SUrViVal to SpaWning time
or river temperature.

Record size and external characteristics of natural spawning
pairs to evaluate assortative mating.

Fin mark all hatchery fish so they can be identified as
adults by fishermen and biologists regulating escapement and
breeding in the hatchery.

Conduct standardized snorkel surveys to evaluate rearing
density of chinook and other fish species. This will be
used for between year comparisons to evaluate carrying
capacity and effects on non-target species.

Trap juveniles near the stream mouth to estimate numbers and
timing of outmigrating fish. These data are needed‘to
estimat8 survival of hatchary releases and assess ~
displacement of naturally produced f,ish.

Survey spawned carcasses to recover- CWTs to evaluate and
assess contribution and interbreeding with spring chinook.

\
,11 Chino&

Record size and external characteristics of natural'spawning
pairs to evaluate assortative mating.

Fin mark all hatchery fish so they c&n be identified as
adults by fishermen and biologists regulating escapement and
breeding in the hatchery.

Trap juveniles near the stream mouth to estimate numbers and
timing of outmigrating fish. These data are needed to
estimate shrvival of hatchery releases and asse,ss
displacement of naturally produced fish.

Survey spawned carcasses to recover CWTs to evaluate
straying and assess contribution.
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IntroduotSion
I:

Three phases of harvest management,are planned for the Nez Perce
Tribal Hatchery (NPTH) production. These phases encompass at
least the first three generations of production (a period of at
least 15 years or more).
.consist of five years.

Tentatively, Phase I, II, and 111 each
Phase III may consist of 10 or more

years. The salmon life cycle for spring, summer, and fax1
chinook is five years for each generation of spawning fish<

Harvest in any of the three phases will depend,upon.numbers of
fish returning to the watersheds and/or subbasins, ~. If rebuilding
is exceptionally slow, 20 or more years (four + generations) may
be rewired before a harvest opportunity occurs.I .

will cover the first five years
1. During Phase I+ the goal will be

to inorease the, presentnatural produotion to %he target level in
Table V-l. In streams where the stock has become extinctR. the
goal will be to establish a new run of fish while providing
broodstock for both hatchery supplementation and natural
spawning. .-

'. ;- I., ;
In either o&se, haivest during RhaseCI is not likely to ,occur as
the minimum escapement goal (Table. V-1) will .probabky not blar
achieved during that time. The minimum escapement goal will take
precedence over all-other needs, for the resource.

I .I

(the second $eirekWzi&
wzluld-oovec  years; six through'ten

af if@&):. ; Harvest during. Pham,_1[Z?~ould
be conditional upon the numbers of fish returning to a particular
waterShr;rd*-  The. larhirim~'sscape~rent,gaals.-in.  Table V--L wo@d -bve
to be.aoi-&v@~ $cir to harvest, Harvest during'phase II is
anticipated to '8 liraited to perhaps 10 to 100 fish.IF

Limited returns in Phase II could delay harvest until the t@ird
generation of fisb is being produced '(after the IO&ye&r). If
ru+have @Sk'@C3Yi*wd.  ~~:.,.a~n~m~:Bsc~pement:n~~ded.to assure
both hatchery afib natural.~bgm~&tchk  -returns,. their-no harvest
wauld oc~tr, Assuming the best of conditions, it is anticipated
that harvest @ob@S1y~tiould not-occur until seven years after the
p r o j e c t  starts.,,.

Phase.11 tribal harvests would be confined to areas above weirs '
whe~eIaotuak,‘n~~r.,oB  retumdngadults.  are known andbroodstock
(natural and hahchery) has already been collected qpd haqvest
numbers determined. In some.oase+it may be necessary to trap
and haul natural spawners ,above the harvest area to insure their
protection.
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Tablo  V-l. Tribal c&no&l ad rubri*tro w.09 schoduk dorribii wk~, wa&nhod.  EMU, nwp coordiite~ wie o~~pcnwnt

Coordinator: (townehii,  -
rango. section, quarcrr) ’

Spring Chimok I’
Lolo Cr., Clemia~or  R.
I- lower Lolo CP.

2- Lolo Cr. Falla

Meadow Cr., S.F. Ckgrwator R.
l- Meadow Cr. Falk
(acclimated rmdl r&as8 of I- T2PN.R4E,S23

spring Chinook
Nowsqmo Cr., S.F. hrwator R.
l- section 17 or ‘lat to 2nd

bridge
I- T2PN,R7E.S17

l- so&on 36
2- section 33

I- T27NJUE,S36
2- T27N.R3E.S33

up to 20 (15% 0XC0ss 200)

‘3 plus 50% over 335

F0fYMXES:  Tabk’ V-I.
l/ Nathal iad hat&y hi+ doyolopd Gmuhantatsly. .
a Harvert riot initkZ@d  u&ii  60% o~in&+n -1 k achiiod.
z/ Harvest  roarktod to allow nolurd  spaming tq@sl qurlii of the ~atorstiod. .
3/ Watodod auppkmontod  with fall-mkare prosrnoltr in stream mile 1.
a/ Watonhod  supplomontod  wi& Timed-rokam Fed-fry in upper basin roadkr area.

fi/ Actual harvest  sites and mothodr to bo dotorminod based on actual srcas to which fish rotum.
A+ Aknstivo harvort plana  discussod in written wction of those watorshodr.
B+ Afternative  harvoac  pkn dkcunod in written so&on  of Meadow Crook, S.F. Cloanvstcr River.
C+ Alternative hamat pkn dkcuased in w&en section of Mill Crock, S.F. Ckarwator  River.
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ass III h-t probably occur in years .I2
through 20 after If returns are de$ressed,
the first harvest might not owur until Pham III.

z
Tribal harvest would continue to be targeted in areas above weirs
where fish had been counted andbroodstock had been collected;
Harvest numbers and timss of fishing would be set and monitored
as accurately as possible to en&are that natural spawning
escapement would occur. Some natural fish might have to be
.trapped and hauled above the fishing zone to assure minimum
escapement for natural production.

s The selection of fi,bhing gear will have a major.
impact on the mortality of hatchery and natural broodstock.

The use'of "dip nets only I0 would allow for a larger overall
harvest and selective release .of broodstock with minimal handling
damage. This type of gear also would promote a more rapid ~
redevelopment of the fishery.

The fishery may expand to the mainstem Clearwater River after the
third life cycle (12 to 20 years). This river fishery may
include scaffolds and weirs fished with set nets (dip nets tied
in place), night drift spear fishing, gaffs, hook and line, and
snag hooks.

snoremental Barvest: This concept would allow harvest to occur
above some minimum level of escapement that would sustain the run
and continue to increase harvest based on an increasang run size.

This means that a variable harvest rate would be allowed even
when the optimum escapementthat would provide full broodstock
for both the stream and the ha#chery is not achieved (Table U-1).
Nevertheless, it would allow broodstock escapement to increase
with increased run size.1

When 'the run is large and suff@ent to sustain a harvest of more
than about 500 fish, incremental harvest appears to be realist&c.
When the run size is small and t&e harvest is less than
100-500 fish, a different approach w&t-l be required.

.
The "incremental harvestVI concept will need to be developed after
runs have been developed. Until smolt-to-adult passa.ge'- su&vals
are increased; escapement levels likely will be.restrioted to
levels where incremental harvests are not likely to be
appropriate.
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Proposed ftarvast Plan
The harvest plan is based on:

0 achieving a minimum level of adult returns before
harvest

10 setting a low level of harvest until the maximum,adult
return goal is achieved (Figure V-l)

In most watersheds, the minimum harvest goal is set by the number
of adult returns exceeding 50 percent or more of the maximum goal
for adult returns (Table V-l). Initial harvest levels after
achieving minimum escapement range.from 15 to 100 percent,
depending on the goals and amount of protection‘sought for
natural production and broodstock (Table V-l).

When a watershed has an existing, natural run of fish, harvest
does not begin until adult returns equal 60 percent of the
maximum adult return goal (e.g., Lo10 Creek [Table V-l,
Figure V-l]). The maximum harvest levels were developed from the
NPTH modei and represent a random, nonselective harvest based on
equal proportions of hatchery and natural adult fish returning to
the mouth of each stream.

A simple form of' incremental harvest is developed when run
escapement exceeds the maximum goal which allows some of the
surplus fish to be used for other,broodstock purposes. Except
for'fall chinook, harvests are constrained to tributary ,.
watersheds abd7ie a-weir where monitoring and broods'tock
collection can occur. Ideally, the minimum adult return required
for harvest would be equal to the genetic minimum viable
population (MVP) which has been estimated to be at least 200 to
500 animals (Thomas, 1990).
set MVP at 300 adult fish.

Oregon Fish and Wildlife policy has

The run size in some of the streams for this project is either
nonexistent or far below the'propdsed RVP. Some watersheds may
never have had populations egual to MVP because of limited
capacity for~juveniles. Populations less than MVP in tributary
stream probably were a part of their mainstem river system's MVP
within each subbasin (e.g., Mill Creek, South Fork of the
Clearwater River)

Harvest levels have been'set by specifying numbers of natural and
hatchery (marked) fish to be harvested in egual.proportions.  If
~the two types of fish cannot be distinguished without wounding
the animal, then harvest levels will b& constrained to 50 'percent
of the surplus to protect natural production (see Table V-l and
discussion for individual watersheds).
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A possible alternative to this scenario would be for the Nez
Perce Tribal fishermen to:

0 monitor their harvest

0 fish only with dip nets, and

0 stop the harvest when the maximum number of natural or
hatchery fish are harvested

If selective harvest cannot be realized by Tribal fi,shermen,
then, in some cases, harvest by hatchery personnel may have-to
occur at weirs to maintain the 50:50 Rule for natural spawning
populations (see Appendix VII, NPTH Model).

Figure V-l shows an example of the development 'of the run
numerically and the minimum adult return required prior to
initiating a controlled harvest. When the maximum>adult return
goal is exceeded. harvest is increased to include, the ma.ximum
base harvest number (Table Vrl,;Figure V-l), of 50 fish.plus %.
fifty percent of the fish in excess of the maximum..adult'retwn.-
goal of 400 fish. __

;._
, 240 Minimum Escapement

:.

Run Size 0 50 '100 150 .2OB, 256" 3g "-350. 400 450I 500,,550'.
I I t I " I I I I I t t '.

# Harvest 0 0 0 0 0 3 '.20 36 50 75 100' I25

%Harvest 0 0 0 0 0 1 6.6 10 12 17 20 25
Maxim&Escapement .:_

400'

Figure, V-l,. Graphic presentation 'of run development and harvest
management for Lo10 Creek., watershed ,demonstrating  minimum :(240.
adults) and maximum (400 adults)triggers  -for harvest management.

Rxceptional Harvest Opportunities
r

Harvest in area& other than .in designated tributary,.areas.might
occur if excessively.l&ge  'es'capements were.recc@ed at either

i ~

Lower Granite Dam or some other mainstem.river enumeration
facility upriver'of Lower Granite,Dam.

Escapement levels would have to be greater than thonumber of
adults required to fulfill both hatchery and natural spawning
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escapements'.
.
Recommended harvest under this condition would not

exceed 50 percent of the surplus.

The balance of the surplus would either be taken as broodstock to
restore or establish runs in other watersheds or allowed to spawn
naturally. The decision to have such a harvest would be made by
the management agencies involved (e.g., the Nez Perce Tribe,
Idaho Department of Fish and Game (IDFG); U.S. Fish and Wildlife
Service (USPWS), etc.).

The NPTH production model has identified the potential for
hatchery production to exceed natural production in production
years six through 10. This condition may mqke selective harvest *,
mandatory to prevent hatchery production from overwhelming
natural production.

A g e n c y  Coordikation \

NPTH's harvest management pl,an'-does not address the division of
harvest between the Nez Perce Tribe and Idaho sports fishermen.
Nevertheless, the plan is designed to respond to the conditions
and needs of the fishery. ,Further, agency,coordination of harvest
management will be nece,esary as.,run rebuilding oocurs, as ,. .
described in Chapter VI, Coordqination.Igsues.. Thg+Steering
Committee comprised of the Tribe an@. TQPC will oveF$ee harvest
issues affecting Tribal members- and sports fishqrmen.

The following brief discussion of,the issues may be useful.
-. : ,

Tribal harvest is confined mostly to thd‘tributaries  of the
mainstem rivers in areas not.customarily '$ished..by sportsmen and.
the tribal harvest levels are relative&y--low. Maximum numbers.
for spring~and~summer~,chinook are estimated to.be 20 to 95 fish _
for qaGh area with the exceptionJof,.fall chinook whi.ch is
estimated to be as great as 375 fish? ,~ ..

Sports fish harvests would occur pr,$or to tributary fisheries in
the South Fork,of the Clearwater~~R&er-but not in-the mainstem
Clearwater and Salmon rivers. Es.capewent~qontrollinlj.Tribal b
harvest in South Fork tributaries would be subjected to sports
fishing prior to Tribal harvest. i 0
It may be possible under the Unit&-S&s/Canada Treaty to :LI
designate new mainstem areas for sporC.figh harvsst:downstream of
the mouth of the Lo10 and Slate Creek that would avoid mixed
stock harvest..

Cultural Considerations: There are multiple references to the
ancestral and Treaty rights to fishing for the Nez Perce Tribe
(US v.Oregon). Harvest areas designated in this report were
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selected by the Nez Perce Tribe's Department of Fisheries
Management by considering:

0 first, protecting and rebuilding the depleted fisheries
resources

0 second, the cultural needs of the Nez Perce people.

The Nez Perce Tribal Executive Committee and their Fish and
.Wildlife Subcommittee will coordinate and administer Tribal
fisheries.

Designated Harvest Areas

Srrrinu and Sacrr Chinook : All spring and summerchinook harvest
locations are above monitoring sites within the tributaries.
While harvest monitoring will be complicated by the multiple
sites for returns, the Nez Perce Tribal Executive Committee
(NPTEC) haschosen to provide monitoring and enforcement to
secure harvest levels.

NPTEC also 'chose a minimum harvest level even though there is
question of protecting'the broodstock. Cultural practices of the'
Nez Perce Tribe do not allow selective harvest (catch and release
of unmarked fish). Thus, harvest will be constrained to minimum
levels. Extensive Barking will be necessary to separate and
identify hatchery from natural fish. Marking, setting harvest
levels, and monitoring the harvest likely will ,provide sufficient
information for accurate harvest management.

WChinookt The present harvest location restricts harvest to
the South Fork Clear-water River,to avoid conflicts withthe
United'States v. Canada Treaty‘and-to designate an area that-is
manageable. Harvest is anticipated to be restricted to minimum
levels to ensure that natural production and broodstock are "
protected.

In the future, the NPTEC and the.NPTR#IDFG  steering committee
will set policy for harvest management as described 'in this
report (see Chapter VI, Figure VI-l).

Areas designated for tribal harvest are listed in Table V-l.
These harvest zones are located on tributaries above monitoring
sites where'satellite production occurs. Maps designating the
area for harvest are shown-in Figures V-2 through V-6.

Redesignation of harvest areas may occur as adult returns
develop. Some harvest areas have not been specified yet because
of uncertainty related to broodstock collection facilities and
lack of knowledge regarding areas where fall chinook are
accessible to harvest.
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Specifics of fall chinook harvest will be written during the next
two to 10 years using information developed during the endangered
species listing process and refined as returns are monitored
during Phase I and II.

~,olo Creek Watershe& Fisheries harvest in this watershed has
historical significance to the Nez Perce Tribe. The physical
characteristics of the stream support traditional fishing methods
used by the Tribe, especially at the falls on Lo10 and Eldorado
.Creeks (Figure V-2).

Riparian and stream habitat enhancement and passage work by the
U.S. Forest. Service (USFS) supports the Tribe's fish enhancement
work.

The harvest will be managed to protect the natural spawning
population. The run will be monitored at the mouth of Lo10 Creek
and the fishery will be conducted upstream from that site.

Three areas are suggested for harvest (Table V-l):

1. upstream of the mouth of. ~010  Creek
2. at Lo10 Creek Falls
3.. at Eldorado Creek\Falls

. .
Site 1 on lower Lo10 Creek upstream of the mouth (Figure V-2)
would be used by Tribal e,lders who were unable to access either
of the two upstream sites. Lo10 Creek Falls would be the harvest
site used to target the Lo10 Creek natural run. The Eldorado
Creek run will be.managed by counting escapement through a weir
at the lower satellite facilit-y and conducting a fishery at the
falls and cascades'upstream in the designated area (Figure V-2). \/

A minimum total escapement of 240 adults into Lo10 Creek will be
required prior to conducting a .fishery. Thirty-three percent of
the surplus in excess of 240 fish up to a total escapement of
400 fish would be harvested. ,I:.

An escapement of more than 400 f:z*: into Lo10 Creek will be
required prior to conducting a maximum harvest. The NPTH
production model predicts a 50 fish harvest is sustainable at
,this level of escapement.

If surplus hatchery fish -need to be harvested, gear restrictions
would be rewired for a Tribal subsistence fishery. Dip nets
would be reQ?lired to allow release of natural or hatchery fish in
order to harvest the exact numbers of each type of fish.

If gear restrictions are not used, the recommended harvest level
at maximum esca.pement would be 50 percent of the surplus in
excess of the maximum. This would be needed to protect the
natural run from over harvesting.

85



01 Splng Chlnook  timeal  Areas

1, 02 Spring  Chinook HIWMI  Area for Tribal Ekflns

: :,

86
‘,

:



Hantest Cl~Cions A*: When maxi&m escapement i@ erckeded, several'
options could be considered:

for broodstock needs.

the surplus regardX&s
.'

hatchery).

0 " Option 1 - Take all surplus fish,

0 Option 2 - Harvest 50 per& Of
of production origin (natural or

0 Option 3 - Harvest a greater percentage of the surplus,
even to the point a;f 10D"percent harvest.

For example, if the escapement exceeds the "maximum"-by
100 fish, total harvest could be 25 natural fish, 25 hatchery
fish, and 5O'of either hatchery or natural origgn. The harvest
might consist of, 75 natural f-i&~, and 25 hir‘tchery fish, or ,the
reverse of'25 natural fish and 75 hatchery fish.
The management options listed above will be resolved on an annual
basis for'each watershed. The ideq$,,harvest  &uld b+,'to- h8he'an.
equal number of both hatchery'and natural figh in the harvest;
The balance of-the surplu& natural escapement could,sfiawn or they,
might be used as broodstock to support other restoration _
activities.

Meadow Creek, South Fork Clearwa~&"RivejC Watbrshed: The* ~ha&&'kt
in this watershed for the.short term will be based on
establishing or restoring a neiw  run of spring-chinook stilmon
using acclimated smolt releases of~SO,OOO fish per year: "1'
This method of restoration is conisidejced the only economically:-
acceptable approach,given the current stream habitat and water
quality conditions in the Watershed. See Chapter V, %bjectives .. _
and Strategies R for the reasoning Par this.type of "@rod&Man.

This supplementation effort is deiigned mainly to pmvide- a.
h a r v e s t .

Long-term esthblishnknti of natural produqtion‘and premolt
releases in-this 'watertihed depend& on improving:

0 in-stream and riparian habitat, and

0 water quality and tem@erature v. ,,.
Restoratzon of riparian habitat i)ill require at least 15.:years-,io
change enough t,o sustain natural $roduction.

The harvest area recommended '(Table Y-l, Figure V-3) exists in a
series of cascade& and water falls upstream from the footbridge
near the mouth in section 23, range 4 east, township 29 north.
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Enumeration of the runwould occur at a temporary weir,,located in.
the area of the foot bridge near the mouth of the stream.

Two harvest soenarltos ,are .-presented. The first would prescribe a
minimum adult return of 55 adults into Meadow Creek prior to
conducting a fishery. This would ensure that broodstock is
maintained to support production. All. of the surplus exceeding
55 fish would be harvested.

flaxvest O&ion B+ .for Ua&Qu Cr8m V-$~Z. Total harvest
.could occur on all fish returning to Meadow Creek and/or some
specified number of fish would b& allowed,.to escape and spawn
naturally without providing hatchery broodetock. The balance of
the fish ..muld be,haCvested, Broodstock would continually be
supplied from some,?atchery (NW, Dworshak National Fishery
Hatchery, or Clear-water Anadromous Fish Hatchery) to provide a
ceremonial and subsistence harvest.

Rivers The harvest $n this
watershed for the short term will be based on establishing or
restoring a new run of spring chinook salmon by using Clearwater
River stocks. The harvest area (Table V-1, Figure V-3)
recommended exists between the first and second road bridges
crossing the stream in section 27, range 4 east, township 29
north. Ehumeration of the run would occur at a temporary weir
located near the.mouth of the.stream.

A minimum adult return of 90 adults into Mill Creek will.be
required prior to.conducfing a fishery in order to secure natural
production and hatchery broodstock. All adult escapement
exceeding 90 fish may be harvested.

Barvest.QptAon CA tTa&,&e V 11..- l Theqe.options may need to be
developed. because of limited natural,habitat  for ,chinook,or to
protect natural 'steelhead production in this watershed. Habitat
in this watershed is primarily steelhead habitat rather than
chinook habitat. If this should be dase, harvest levels would
need to be raised to control natural production. In this case,
the goal might be to.",only achieve 25,,.to 33 ,percent, natural _
production. Hatchery broodstock production would be a goal in
this watershed for enhancing either natural or hatchery
production.

JUewsome Creek, South Fork Clearwater Rivg~~. The hasvest in this /
watershed for the near term will be based'on establishing or
restoring a new run of spring ,chinook.+mon by using Cleamater,
River stocks. Harvesk will be managed to protect the, na$ural
spawning population by monitoring the run at the mouth of Newsome
Creek and by conducting the fishery(ies)  upstream from that site.
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TWO areas have been identified for harvest (Table V-l, Figure
V-3):

0 section 17

0 the stream segment between the first and second bridges
crossing the main stream.

.A minimum adult return of 82 a.dults into Newsome Creek will be
required before conducting a fishery. Thirty-three percent in
excess of 83 fish, up to 134 fish may be harvested. Maximum
harvest for this escapement is 17 fish. Nhen escapement exceeds
136 fish, 17 fish plus 50 percent in excess of 136 fish may be
harvested.

Harvest ODtioa A*: When maximum'escapement is exceeded, several
options could be consideredd: \

Option 1
:I;$

0 - Take all surplus fish for broodstock needs.

0 Option 2 - Harvest 50 percent of the surplus regardless
of .production origin, either natural or hatchery.

0 Option 3 - Harvest a greater percentage or all, of the
surplus.

These management options will--be resolved on an annGAl basis for
each watershed. The ideal ,harvest would be to have hn equal
number of both hatchery and natural fish in the harvest. The
balance escapement could spawn or they might be used as
broodstock to support other restoration activities.

Slate Creek. &ower BainStola SsltaasJn  River:T h e  h a r v e s t  i n  t h i s
watershed wil?l be based on establishing or restoring a newzrun of
spring chinook salmon by usin& Rapid Riyerstock. Some natural
spawning occujrs at a very low'level; six adults were counted in
1990 (Personal Communications, Nez Perce Tribe, 1991). The
natural fish will be,monitored as the program deveJ.ops,.

Harvest will be managed by monitoring the run at the"mouth of
Hurley Creek'(approximately four miles upstream of the mouth of
Slate Creek) %nd conducting the fishery(ies)  upstream from that
site. Two ar@as have been identified for harvest (Table V-l,
Figure V-4):

1. Section 36, range 2 east, township 27 north

2. Section 33, range 3 east, township 27 north

These harvest areas probably will be on cascades and pools where
the gradient is greatest.
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A minimum adult return of 200 adults into Slate Creek will be
required prior to conducting a fishery. When escapement ranges
between 201 and 334 fish, 15 percent of those fish may be
harvested up to a maximum of 20 fish; When escapement exceeds
335 fish, 20 fish plus 50 percent in excess of 335 fish may be
harvested.

An alternative to this scenario may be developed based on
acclimated smelt releases for sustaining a harvest. If this
,action is implemented, appropriate management coordination-will
occur. Releases would be differentially marked and gear
restrictions would be necessary to selectively harvest hatchery
fish and release natural spawners.

If selective harvest is not used, natural production probably
would decrease from the 50 percent goal to a level of 25 to
33 percent natural production. Tentatively, such a harvest would
be based on release of 50,000 to 100,000 acclimated smolts with a
potential harvest of 220 fish. Production of those fish would
occur at either the Sweetwater Springs satellite facilities or at
a state or federal hatchery.

Rarvost Ontion A*x. When maximum escapement is exceeded, several
additional options could be considered.

0 Option 1 - Take all surplus fish for broodstock needs.

0 Option 2 - Harvest 50 percent of the surplus regardless
of production origin, either natural or hatchery.

0 Option 3 - Harvest a greater percentage of the surplus,
even to the point of 100 percent.

These management options will be resolved on an annual basis for
each watershed. The ideal harvest would be to have an equal
number of both hatch,ery and natural fish in the harvest. The
balance of the natural escapement could spawncor they might be
used as broodstock.to support other restoration activities.

@fardow Creek, 8em Riva The harvest in this watershed will
be based on establishing or restoring a new run of spring and/or
summer chinook salmon. Clearwater stock will be used for spring
chinook and South Fork Salmon River stock will be used for summer
chinook. Some natural spawning occurs at a low level. Natural
escapement will be monitored.and appropriat,e.action will be taken
to preserve the natural genetic resource..
Harvest will be managed by monitoring the run at or near the
mouth of Meadow Creek and conducting the fishery(ies) upstream
from that site.
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Two areas (Table V-l, Figure V-5) have been identified for
harvest:

1. SE‘1/4, section 11,'range 9 east, township 31 north

2. NE l/4 section 14, range 9 east, township 31 north

These harvest areas probably will focus on cascades and pools
where the gradient is greatest.

A minimum adult return of 200 adults into Meadow Creek,will be
required prior to conducting a fishery, When escapement is
between 201 and 399 fish, 25 percent of these fish may be
harvested, up to 20 fish. When escapement is 400 adults, 50 fish
may be harvested. When escapeinent‘e%c+eds  of 401 fish, 50 fish
plus 50 percent of the surplus may be harvested.

parvest Oation A*: When maximum escapement is exceeded, several
options could be considered:

0 Option 1 - Take all surplus fish for.broodstock needs.

0 Option 2 --Harvest 50 percent of the surplus regardless
of production origin, either,natural or hatchery.

0 Option 3 - Harvest a greater percentage df the surplus,
even to the point of 100 percent harvest.

These management options will be resolved on an annual basis for
each watershed.

The ideal harvest would be to have an equal number of both
hatchery and natural fish in the harvest. The balance of the
natural escapement could spawn or they might be used as
broodstock to support other restoration activities.

F ‘:O : The harvest in this
watershed.'will be based on 'establishing or restoring a new run of
fall chinook salmon. Some natural spawniiig has been documented
by Conner* (1988-1990) inthe lower mainsaem of the Clearwater'
River. Natural spawners will be monitoreil(.

.
Harvest will be managed by'mog$toring the,..run at Little Goose and
Lower Granite Dam or by aeria?+and river surveys and conducting a
fishery based on surveys.
for hanresk (Table V-l,

A p.otentia$ area has been identified
Figure V-6) in thlej- South Fork of the

Clearwater River from its mouth upstream to the southern boundary
of the Nea Pe‘rce Reservation.

Other harvest areas may need to be developed q a result of
monitoring the run movement in theClearwater,iubbasin. Future
harvest areas- could be within the lower mainstem Clearwater 'River
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(mouth-to-mouth of North Fork), upper mainstem Clearwater River
(North Fork to mouth South Fork), South Fork Clearwater River,
Middle Fork Clearwater River, and Selway River.

Until fish returns and the areas they occupy become known, only a
best guess of actual harvest areas can be predicted. Harvest
areas will be selected to protect spawning areas. Gear for this
fishery could consist of:

0 rod and reel with bait or snag hook(s)

0 scaffold or weir with dip net set in place

0 dip net

0 night drift fishing with a light and spear

A minimum adult return of 750 adults into the Clearwater River
will be regulred before conducting a fishery. When escapement is
751 to 1250 fish, 75 percent of the escapement in excess of
750 fish may be harvested up to a maximum of 375 fish. When
escapement exceeds 1251 fish, an option would be to harvest 375
fish plus 50 percent of the surplus.

Harvests of this type indicate a need for gear restriction,
specifically "dip nets only. This restriction would,allow release
of natural or hatchery fish in order to harvest the exact numbers
of each type of fish. A fishery in the main river channels
likely would require hook and line, snag hook, ,gaff or spear or
set net (a dip net tied in place on a scaffold or a 'weir).

The recommended harvest level at maximum adult return would be'
50 percent (200 fish) of the maximum to protect the natural run
from overharvest. Nez Perce Tribal Executive Committee (NPTEC)
will represent the Tribe's fishermen and will 'manage and
administer their fishery.

Harvest OPtion A*: When maximum escapement is exceeded, several
options could be considered:

‘
0 Option 1 - Take all surplus fish for broodstock needs.

0 Option 2 - Harvest 50 percent of the surplus regardless
of production origin, either natural or hatchery.

0 Option 3 - Harvest a greater percentage of the surplus,
even to the point of i'OO'*percent.
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These management
each watershed.

options will.be remlved on an annual basis for
The ideal harvest would be to have an equal. _number of both hatchery and natural fish harvested. The balance

of the natural escapement could spawn or they might be used as
broodstock to support other restoration activities.

Monitoring of run development and areas inhabited by returning
fish will be an important part of fall chinook harvest
management. Harvest management may need to be refined at least
every five years and perhags on an annual basis.
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CEAFTER VI C00RDm2m!I0N ISSUBS.,
Introduotion

Bonneville Power Administration (BPA) and the Northwest Power
Planning Council (Council) are responsible under the Northwest
Power Act For the Columbia Basin Fish &nd Wildlife Program
(CBFWP). The Council has approved the Nez Perce Tribal Hatchery
(NPTH) concept.

BPA has worked with a Core Group of management agencies to
identify the scope of the NPTH program and appropriate biological
and technical criteria. The Nez Perce Tribe, under contract to
BPA, has taken the lead in developing the NPTH program. For the
NPTH to proceed, the Council must approve a master plan and amend
the CBFWP.

After the Council gives approves the NPTH master plan, BPA will:

0 provide funding

0 obtain environmental clearances and permits

0 manage contracts to procure necessary services

Nez Perce Tribal Hatchery Management Structure

BPA and the fishery management agencies have.established a viable
adaptive management structure for the NPTH program (Figure VI-l).
NPTHls management structure was taken from the Hmatilla Hatchery
Master Plan (Marcotte:2786W)  and has been altered to fit NPTHls
needs. Further changes also may be needed.

The goal of NPTH's management structure is to integra,te two,basic
activities:

0 implementation of the NPTH program

0 fishery management oversight

Technical Work Groups - The Working Level

Since September.1987, various agencies and interested groups have
taken part in meetings of Technical.Work Groups (TWGs) to plan
the proposed 'NPTH and support biological development. The TWGs
are composed of:

0 Bonneville Power Administration
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Figure VI4 Diagram of Nez Petce  Tribal  Hatchery Management Structure,
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0 Nez Perce Tribe

0 Idaho Department of Fish and Game (Boise & Lewiston Offices)

0 Columbia River Inter-Tribal Fish Commission

0 U.S. Fish 61 Wildlife Service
Dworshak Hatchery 61 Fisheries Assistance Office

‘0 U.S. Forest Service
Clearwater National Forest

(Supervisor's Office 8 Pierce District)

Nez Perce National Forest
(Supervisor’s OffIce 61 Cl arwater, Elk City,
Salmon River Districts)9

.-.
0 Potlatch Corporation

0 land and mineral rights owners ~

0 Pacific Northwest Utilities Conference Committee

0 Idaho Salmon and Steelhead Unlimited

TWGs have contributed to all aspects of 'PTH program planning.
TW6 members review pertinent project mat rial, such as draft1
statements of work, proposals, designs, dnd draft operations and
maintenance agreements.

I
TWG members also keep their organization' informed and identify
matters which require policy-level guida ce.9n The intent is to
work matters out as fully as possible at~the lowest possible
working level.

TWGs and the River Operations Group coordinate implementation of
hatchery, passage, flow, transport, and habitat projects.
(Additional discussion of the River Operz$zions Group is contained
in the Basin Work Plan, p. 14.)

The TWGS will be formed after the Council has~authqrized
construction of the hatchery. An advisory and informational TWG
has been formed and operational since September 1987.

The project management structure is,NOT:,the implementation
process, nor is it the fishery managementi pracetis. Itist&d, it
is the means to facilitate those processes. All participants are
responsible to--make sure that the project management,structure
w o r k s .

Although the TWGs are not policy groups, they are forums where
policy decisions are communicated and factored into the
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management plans. Each entity has a distinct responsibility and
process for dealing with policy matters. . (,

public Advisoq Consideration ,

Advice by'interested parties is critical to planning and
implementing sound projects. The Pacific Northwctriat  'Utilities
Conference Committee (PNUCC) and special fisheries interest
groups (e.g., Idaho Salmon and Steelhead 'Uhiimitkd  and Oregon
Trout) and implementing and managing entities,want to be involved
at the earliest practical phase;~

Ideally, interest groups will participate as observers and
commentors on particular TWGs. TWG participation affords the
chance for early (pre-Integrated Production Plan [TPP])
involvement in project implementation. Other formal processes
for public involvement also exist.

An advisory group will be es.tabfished:at the TWG" level to
consider interest group concerns. The.Core ,Group will seek input
on such material as dr&ft Statements of Work, draft operations
and maintenance agreements, draft annual operating plan's, status
reports, etc. Nevertheless, such 5, review process is not a
substitute for TWG participation. .. ,

Operations and Maintenance
After a NPTR master pJ# .is'approved;:;the  Trjbal'P$sha;ries staff :
will pr&pare- 'a draft'anhtial  operationi, an-d.,mai-nten-anc,e  plan.
This plan will guide the day-to-day.bperations of all"f8cets of

,::

the NPTH and satellite faci&iti+q..' . I The plan will define: ;..
annual production profiles".0

release .strategies: I.. :
0

..i
0 operating costs ‘I

i ',
The pian will be distributed-for.q$Z r+v+ev., and wi$J be subject
to BPA. ,qnd counci& .'approva$._ BPA will d&f&m tpe rmjii~e~+nks "
for hgtchelry operatton in-i-contract 'with the Tribe.'

Honitqring 'aikd tialuation > s ,' _'
? . : : '.

A NPTH-Monitoring and Evaluation Oversight Committee (NPT.H-MEOC),
will be formed.to consider fishery management and biotechnical
matters. It will coordinate resear,ch activities in the Snake,
Clearwater, ~.and.Salmon River(g) subbastns related to hatchery and
natural product&on and passage i'ssuds.,
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0 hatchery production

0 harvest

0 natural escapement I .

.O operation of hatchery

0 passage and‘flow enhanc&ent"faci.iities

0 research ,,

NPTH&OC will, work to:*'

0 &sure minimal duplication of effort -' _

0 maintain exper@ental design standards
I

0 coordinate rasearch'activities with Columbia Riversystem
wide pirograms

0 provide peer review and input to the Tribe, BPA, and the
Council about implementation procedures

It is ant$cipated-.that NPTR-ME& ,likely will develop
recommendations for:

0 recommend changes to the core group entities,,

MerPbera,q$,N~H-.~OC.~wfll  inc1ude.th.e Nez Perce Tribe, Idaho.
Department Gf'Fiih-and, GameFz(~pFG), RPA,:PJW;CC,  and,:]the Cour@lls.
monitoring ~~~;-~~~~luaii:on:s~~~~ ,. i :*
A NPTH Experimental Design Task Team (NPTH-EDIT) wilf,be.formed
as a technical subgroup under the NPTH-MEOC to: ._. ~
0 refine the hatchery monitoring and design of.,exper&mentg

0 enrfure consistency with the System-Wide Monitariqg,and ,
Evaluation Program. , .,

. .
Other k%&ri&ntal~  r>ias$gn'-jTa;k T&&miwiil be~e&&lished to "
develop e&%rimintti&, prQ~d?uri~.;~o'~~nitQr  and evti@&te .pa.s&&~
habitat, and flow. In. s'ome &-.&;' thi mG& I fbr tp~~...~futict'ioris
may simply take on this function
Umbrella Research Group (URG).

and coordinate thr/ough th,e ti,
The URG is‘h group formed ‘bg the' ii

Council to coordinate research,throughout the Columbia,River __ . .
Basin.

The NPTHstaff redognizes the need for a regional approach tQ
resolving'uncertainties about supplementation. Progres's of the
Regional Assessment of Supplementation Projects (RASP) will be
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followed. The NPTH will be an integral part of the qlobal
experimental design.emerging.fram that effort. The NPTH-EDTT
will not'attempt to addregdr questigni that.would be resolved more
effectivelyi  elsewhere in the region';

BPA will fund and manage the contract for monitoring and
evaluation. As new projec,ts are developed, their hatchery
monitoring and evaluation 'studies'will dlso be subject tc the IPP
process.

Habitat Restoration

NPTH satellite projects have been sited in watersheds where
extensive instream and riparian habitat enhancement and passage
development has occurred:

0 Lo10 Creek

0 Mill Creek

0 Meadow Creek

0 Newsome Creek

0 Slate Creek

0 South Fork Clearwater River

0 Salmon River

Proposals by The Nez Perce Tribe, IRFG,.and the U?S. F&est. _
Service (USFS) have been submitted to the Counci$ for funding
under the Early Implementation Proposal programs,. PliasW I,, 31; '
and If1 for additional passage iJork in Eldorado, Slate, and
Meadow Creek, Selway River. In each of these watersheds, the
NPTH program would .either, support these new programs or be
supported by their action. /

BisheG Management Process

The Nez Per&Tribe is responsible, .along with IDFG, U.S. Fish
and Wildlife Service (USFWS), and other land and water management "
agencies, for managing fishery resources in Idaho subbasins,
Development .of.harvest  guidelines is the responsibility of the
Tribe and State.

NPTH planning has'been included in both the Cleaeater and Salmon
River Subbasin Plans. Current production goals and objectives
are in line with the biological goals and objectives established
for chinook salmon above Lower Granite Dam in the September 1;
1990, plans.
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The September 1989 Drafts of the Clearwater and Salmon River
Subbasin Plans identified NPTH'aq ;B companent for the recommended
strategies for spring, summer, and 'fall chinook (Clearwater
Subbasin Plan, page 85, 95, 105; Salmon River Subbasin Plan, page
105).

The NPTHprogram is included in the'Integrated System Plan and '
the Early Implementation Programs scheduled for funding before
1998.

. .
Reoovory Plan for Endangered Species

NPTH production would support recovery programs for any species
listed in Endangered Species Act (ESA) Recovery Plans. Spring
chinook in the Salmon River have been proposed for listing, but
not in the Clearwater River. Use of summer and fall chinook
broodstock sources is the only potential conflict because their
sources come from the Salmon and Snake Rivers where listing will
occur. The outcome of the ESA listing will influence the freedom
which NPTH will have to work with these stocks.

The goal of NPTH production is to promote natural selection and
to prevent hatchery production from dominating or forcing to
extinction natural production. Thus, NPTH production would aid
ESA restoration in the Snake River Basin.

Other Production Projects

The Nez Perce Tribe, IDFG, and USFWS meet twice annually to plan
production management for Dworshak, Kooskia, and Rapid River
hatcheries. This planning coordinates putplanting ptogratn+; for
tribal as well as State programs. Brqodstock sources and disease
management strategies also are discussed and coordinated at these
meetings.

A new Tribal and State policy and Technical Memorandum of
Agreement has been developed and was signed January 24, 1992, to
facilitate future harvest and production management between the
Tribe and State. This agreement covers both hatchery and wild
salmonids throughout the Clear-water, Salmon and Snake River
Basins.

NPTH pro,ducti,on is a component of'the Idaho Salmon
Supplementation research program which will begin in 1992.

NPTH supplementation program will become a component of Regional
Assessment of Supplementation Planning and will contribute to the
Council's'region wide assessment and coordination of
supplementation projects.

104



The State, the Tribe, and the U.S. Forest Service
entered into discussion to develop a Selway River
program.

Hamast
?

also have
restoration

Harvest management will be developed by the NPTH/IDFG Steering
Committee -consisting of the Nez Perce Tribe'teahnical and policy
.management and counterparts from the State of Idaho. Nez Perce
Fish and Wildlife will set pol,icy and regulations for Tribal I
members. IDFG will set policy for sports fishermen. The
Steering Committee will work with the Core Group to coordinate
region&wide harvest issues.

.
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GLOSSARY OF Tm

Acclim8ted pkeSmClt8t Age-O juvenile salmon that are held or
raised in a particular stream for a period of time to adjust
to survive and return to this specific location. They winter
in the stream prior to smelting. The release site usually is
different from'the incubation and rearing site.

Acclimated smolts: age l+ juvenile salmon that are held or have
been raised at a particular place for a period of time to
adjust to 'local conditions thus improving survival and return
to this~specific-location. The release site usually is
different from the incubation and rearing site.

Adaptive l4magamant: a scientific policy that seeks to improve
management of biological resources, -particularly in areas of
scientific uncertainty, by viewing program actions as vehicles
for learning. Projects are designed and implemented as
experiments so that even if they fail, they provide useful
information for future 'actions. 'Monitoring and evaluation are
emphasized so that the interaction of different elements of
the system are better understood.

Adult passage survivals: survival rates of adults passing
upstream through the dams on the Columbia and Snake Rivers.

Age-O acclimated molt: juvenile fall chinook salmon that are
held at a site prior to release for 2 to 6 weeks. The holding
site is not the same as the site where they were incubated and.
first reared.

Age-O smolt: juvenile salmon that change physiologically and
emigrate from fresh water streams to the ocean in their first
year of life. Fall chinook, pink salmon and chum salmon are
species that commonly have Age-O smelts.

Age-l+ sbolt: juvenile anadromous salmonids that have matured
physiologically and are ready to emigrate to the ocean from
fresh water after their first year of life.

Alevins: life stage of salmonjd,fish  between hatching and
feeding when the yolk sac is still outside the body wall and
fish are not dependent on an external food source for
nourishment.

Auxiliary Central Incubation and Rearing Facility'(CIRF):
secondary facility to the CIRF at Cherry Lane, Idaho. The
auxiliary CIRF performs broodstock holding and age l+ smolt
rearing functions for the project.
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Broodstook: Adult fish retained for spawning to produce the newt
generation of fish.

Brood8toak l sc a p emo ntt numbers of adults allowed to sutiive to
spawn in dither the stream or to be collected to produce eggs
for incubation in a hatchery.

Broodstock sour&es: natural or hatchery adult fish that provide
eggs to initiate the development of a 'new run or stock of fish

. in a stream that either has no existing stock or where the
population number is less than desired.

Carrying capacity: the number of juvenile fish, particularly,
smolts that a stream can support during a specified time
(eaI either summer or winter).

Caudil Peduncle: the most posterior part of a salmons body at
the base of the tail fin.

Central Incubation and Rearing Paoility (CIRP): a hatchery
facility that incubates eggs and rears juvenile fish for
distribution to other locations where they are released. The
facility may also perform other functions but generally does
not provide for all life stages to occur at this single site.

Cherry Lane: proposed site of the Nez Perce Tribal.Hatchery
Central Incubation and Rearing Facility, 21 miles east of
'Lewiston, Idaho on Highway 12, south of the Clearwater River
on property owned by Cherry Lane Ranch, Inc. (T3?N, R3W,
Sections 34 & 35).

Complete temperature control: temperature is controlled at all
times to predetermined specifications for incubation- of eggs
or,the rearing of fish (i.e., atmospheric or other conditions
are not allowed to determine water temperatures).

Conditioning of fish: subjecting,"fish to conditions which would
mimic those found in the natural environment in order to
prepare them to survive when they are released into a stream
or river. Examples are exposure'to swift currents, predators,
woody debris, shading, insects for food, and gravel bottom
ponds as opposed to concrete.

Controlled harvest: the number of adults harvested by fishermen
is predetermined and restrictions are imposed on the numbers
and types of fish harvested (e.g.; hatchery or natural adult
fish).
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,
Core Group: the management agencies (Nez Perce Tribe, Idaho

Department of Fish and Game, Bonneville Power Administration,
Northwest Power Planning Council) that identify the project
scope and appropriate biotechnical criteria ,Por short term and
long term operation of the Nez Perce Tribal Hatchery (NPTH)
facilities funded under the Columbia Basin Fish and Wildlife
Act.

Council: Northwest Power Planning Council.

critical arrmutkptions: assumptions which control or will have the
greatest impact on the outcome of a project (e.g. life history
parameters, habitat quantity and quality, passage, early
marine and ocean survival, and factors limiting current
production).

critical unaertainties: areas of knowledge that are not
currently definable that must be discerned by monitoring and
evaluation of the project and will determine the success or
failure of the project.

critical un&tainty aoalyais:' a logical and mathematical
process of reviewing data gathered from the project to
determine what has occurred and what management action will be
taken..

,
Density d8p8nd#Bnt mOrtalitya ~mortality in a population. that

occurs due to the presence of too many individuals within a
specified area. The rate of mortality can vary depending on
density and environmental conditions.

Desired Buturr, Conditions~ (DE): a term used by the U.S. Forest
Senrice to indicate a goal for various resource conditions at
some future date (e.g., numbers of juvenile chinook salmon
will achieve 80 percent of the carrying,capacity  of the
stream).

Dip nets: as referenced in the Nez Perce Tribal Hatchery Master
Plan, dip nets mean a type of net used by Nez Perce fishermen
that has a release that allows the net to close around a
salmon. Humane and efficient, the net allows a sure catch and
no wounding of the fish occurs as with the use of gaff hooks,
jigging, and spears.

Ecological interactions: a term denoting the interactions of
various resources and climate that interact to either benefit'
or deter the health of the environment in a geographical area
(e.g., interactions between timber harvest in a watershed and
fish populations within a stream in that watershed).

Eggs : mature female germ cells, ovum, female gamete.
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Emigrant smelt: a juvenile salintinid that is migrating from fresh
water to salt'water to cdmpletis the'portion of its.life Cycle
which occurs in.the ocean. “ ..

Escapement: the number of fish that survive to return to'where
they were born. A spawning escapement goal is the number of
fish needed to return to each stream to produce the next
generation of fish,in s'imflar*n&ttbers. ..

Exacerbate: to aggravate, to intensify, or to make worse.

F,: symbol for the first generation of returning adults.

F, returning adults: the progeny,(adults)  of the parent
population.

Fecundity: the number of eggs in a female spawner (e.g., 4000
per adult female spring chinook).

.Fed-fry for presmolt productiont 'juvenile salmonids raisid at
the Nez Perce Tribal-Hatchery Central. fncubation and Rearing
Facility for outplanting to sat&lliteO'facilities  for rearing.
and release into the streams or rivers.

Fifty/fifty (SO/SO) Rule: a rule fair managing Nez Perce Tribal""
Hatchery operations which specifies that at leastflonerhalf of.
any natural.&pawning populat-ion are the progeny of fish that
also spawned naturally.

Fingerling: juvenile anadromous @al$&id fish generally between
1 to 3 inches in length prior to :obta$ning parr marks.
Nevertheless, the absence of parr marks is not a‘definitive
criterion. .

Fingerling capacity: the amount of' fish, either numbers or '~
we,ight, that can be reared underspecifged conditions of ".* ._
space, temperature, water flows‘and water chemi&ry.

Fishery(ies): a term indicating either &.ngui&or:plural. ,:
conditions for the,science o'f ,fis,~eries"msnagefen~  orthe act
of conducting a harvest of fish.

Fish Management Congultqints (TN): a private business firm.that
consults to various agencies ownedand operated by Harry Senn,
8137 Rainier Road, S.E., Olympia; WA ?8503.

Fry: a term used to describe juvenile salmonid fish-after they
have absorbed the yolk sac and begin-feeding. They, usualJy are
1 to 2 inches long and generally'have not obtained parr marks
yet.
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ml&-term smoltrrr juvenile anadromous salmonids that have
reached a physical size and physiological maturity that
enables them to migrate from fresh water to the Oman. Age is
determined by species. Spring chinook are age l+ and fall
chinook are Age-O and sockeye are age 2+ at the time of
migration.

Genetia aon8traintsr those factors that shape genetic
development and its nature within or between populations.

Genetio diooraityr dissimilar characters found within the
genetic character of individuals or populations.

Genetia ideatityt a term denoting the ability to identify an
individual as being different from others within its
population or a population as being distinct from other
populations by either physical or physiological traits which
are measurable. -

Genotio management: management practices that control or shape
the genetic character of a population (e.g., inbreeding or'
outbreeding, breeding population size, split gamete
fertilization).

Genetia Reqource Assessment: a process or document resulting
from rteviewing  the history of stocks and their runs-into a
watershed. The document is used to select management actions
associated with broodstock development.

Genetic risks: four types have,been specified by (NPPC May
1991): Risk 1, Extinction: Risk 2, Loss of Within Population
Genetic Variability: Risk 3, Loss of Between-Population
Genetic Variability; and Risk 4, Anthropogenic Effects.

Gravel to gr8vel management: a management philosophy which
designates that fish must reproduce naturally generationafter
generation in the gravels of specified.streams.

Ground water capacity: the volume of,wpter that can be obtained
from a ground water source over time. This volume usually is
measured in units of gallons per minute (gpm), cubic feet per
second (cfs), or acre-feet (ac).

Ground water  sources: water' found beneath the earth's surface
that will be used for domestic, irrigation or other uses
(e.g., the operation of a salmon hatchery).

Harvest aanagement: the management of harvest to control the
numbers and species of fish taken for use by man.

Barvest opportunities: opportunities to .harvest fish at a
particular site by specified methods.
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Hatchery brbodstook wleotion: the managelW& process by which
adult fish are selected for development and maintenance of a
stock of fish to be produced within a hatcherycenvironarent.'

Hatchery supplemntation: th8 manipulation of natural production
of fish by using the artificial methods of incubation and
rearing to increase survivals andthen distributing those
individuals to natural environments.i

Husbandry teohniquee: 'the specific methods by which animals are
managed in a controlled or semi-controlled environment*with
the intent of producing more animals with a specified genetic
character.

Hatchery Transfer Coeffiaient: a cumulative measure of Lurvival
for both hatchery juveniles and adults which may be fixed or
variable in one or more life stages.

Imprinted: the imposition of a behavior pattern in a young
animal by exposure to a stimuli; exposure of young salmon to a
specific stream for a period of time prior to release. -

Incremental harvest: a process which increases or decreases
harvest across the entire time span P'P the, fish run in '
accordance with the total OF dccumulated'numberi of fish
identified or predicted.

Indigcrnous spawnfng populations: a native or wild population
whose reproduction has'not been altered 03 chancjed'as a rd&lt
of hatchery production or manag8ment -actions.

Interrogate: to expose fish to an electronic sensor which can
det&%iine if 'they:contqin either coded wire tags (CWT) or
passive induced tran&,ponders  (PIT] which gives them 6 unfgue
identity and oridin.

Introgressed population: a population that has received an
infiltrationof genes from another stocJc.or population into,
it% gene pool: ". ‘.

Juvenile carrying capacity: the number'of juvenile fish, '
particularly,smolts that a stream can support during a
specified‘time $,e;g.., .Ieither summer‘6r:winter).  ,A

,
_

Long-term fitness: the ability of a population or stock
to survive from generation to generation under specifi
environmental conditions eithe'k'natural  or'atiificibl.

. .

of fish:
.C
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LOW d8n8ity rearing (204 lb/it3&in): a management.tool
specifying- th8 density of...a group-of fish being reared under
artificial,conditions.based on weight per.unit volulpe of space
and the length of the fish. Rearing density for salmonids
generally ranges:from a value greater than zero to -Oi5 lbs
ftS/in. Low density rearing-would be c0nsidered.a value less
t h a n  0 . 1 .

Lower mainstem Clearwater River: That portion of the Clearwater
River between the confluence of the North Fork of the
Clearwater  and the confluence ,with the Snake River.

Lower maiktem Silmon Rivctr: that portion of the Salmon River
between its confluence with the Snake River and its confluence
with the Little Salmon River at Riggins, Idaho. ,,

Minimum adult return:, the minimum size of an adult population
over time that is not subjected to the risk of extinction.

Minimum *ma@m*~~t;,goalr th8'minimumnumber  of fish. allowed, to
escape all forms of harvest for the purpose of perpetuating
the run or population.

Minimum surtainable annual :@atiestt the minimumharvest that a
population or stock oan sustain over time without causing a
decline in the populations ability to avoid extinction.

Minimum viable population (MIJR): a minimum size in.a,population
which is considered to contain al& the genetic character
necessary to continue,thg pq%+tion without subjecting the
population to any of the four genetic risks.

Monitoring facilities: either portable equipment or permanent
structures $hat'allow enunaerqtiosr and identifidation of.
juvenile or adult fish migrating out of or into a stream or
river.

Multipa+ reoapturm anagysis  lqethddo: .'method of evaluating the
actual numbers of fish migrating to or from a stream or river
through repeated capture of fish in conjunction with marking
procedures. >

Native indigenous: those fish which are not,artificially
produced and have no history of being supplemented by hatchery
production.

Natural eniekgef?ce tim+ng: I"a process where water temperatures are
controlled.during incubation in a hatchery 'environment to
match the incubation process that would occur in a specific
natural stream.
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Natural geos8Su‘bas~t the gene?& composit%on c&a stock or:,, ,
population of fiah'derivedfrom natural rbproducticm  srnd
surviVa1. in a stream or'river regardless -of its association
with hatchery production and,supplementation practicez.

Natural -habitat: habitat .aa 4t,occurs in a stream.or river,
usually unaltered by man.-butfnsome cases .it may have been
artificially restored to match that which exizted previous to
man's influence on the stream.

Naturclimd biological maintemuwat a favorable feature or
characher.of- a group or stock;of fish resulting,from
successful reproduction and growth in a natural stream or
river; a genetic benefit derived,->from natural selection
process.associated with reproduction, growth and survival in'a
stream or river.

Naturalized run: a group of fish .which are part of a naturalized
s t o c k .

Naturalized afock: a stock which ,has been deveboped in a stream'
or river as a result of hatchery supplementation; This may
include the interaction with stock that are native to the
stream or river.

Natural pepulatians-r a population of fish that lives in and '.
reproduces.naturally  in streams, but has been. influenced by’
introductions of fish produced'in a hatchery.

Natural production: fish that ire produced as a result of.their
parents spawning.in the stream. andthe progeny surv&ving :
through the natural life cycle to return and reproduce in the
natural environment.

Natural groduoti&a m&agementr- a process for managing natu~rai;'
fish producztion in the.s=rlr;aat by controlling harvest, .'
supplementing the population, broodstock select&on,-,monitoring

and evaluation, or other techniques that will ensure a \
specified level of production;' .

Natural stwkm a stock of fitih,(i;:e.(,.. fish that are genetiWly
distinct) that reproduces in the n~tural.enviranrasnt.whfch has
a history of being derived from hatchery production through
supplementation or introduction.

Natural Transfer Coed-ficimktr a-cumulative measure of.survival
for both natural juveniles and adults which may be fixed or:'
variable in one or more life stages.
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N~z Poroa &applucintatioh Modal (Nl?BM)t. a spread sheet'model
used to predict the response of supplemented or restored
populations to hatchery production. The model also predicts
the effects of harvest on populations.

Night drift spear.fisht a traditional Nez Perce fishing method
whereby stretches of river were drifted via rafts or boats
outfitted with torches or lights thereby attracting salmon
which were then speared.

Nonproducrtive sumamr habitats: portions of, a steamor river where
summer water temperatures prohibit use by juvenile salmonids.

NPTM Experimental Design Task Team (NPTE-EDTT): a group that
will develop and evaluate the experimental design for NPTH
production.

Other assumptions: assumptions that are known but are not
considered crit,ical to the monitoring and evaluation process.

outplurted: the release of young hatchery-reared fish into
streams away from the hatchery site.

Over-winter rearing strategies: management strategies based
on release timing with respect to photoperiod, water
temperature, location, and quantity of fish released within a
watershed in anticipation of improving winter survival of the
fish (natural and hatchery) in the stream or river.

Ozonation facrility: a mechanical water supply treatment system
that generates Ozone (OS) a hyperactive form of oxygen and
injects it into water to kill disease organisms.

Passive Integrated Transponder (PIT) tag: electronic transmitter
device placed inside the body cavity of a fish which later
responds to an electronic'signal and transmits identity,
origin; and treatment.

Pkts of sustainability: see Figure I-2, Chapter I, The upper
and lower limits of production relating natural and
supplemented populations of.juveniles  and adults at two
smolt-to-adult survival rates, 0.:44 percent and 3.6 percent
(see Sustainable Production). .*

Post-release survival (S,r>: survival of presmolts or smolts from
the time of release until they reach Lower Granite Dam whether
released ih the fall or the spring.

Predator avoidance: the act of avoiding predators: a natural
conditioned response in wild or natural fish, but hatchery
fish are not considered to possess this trait and must be
taught this response.
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Pro-roleasa conditioning: a process or series of processes
taught to'fish prior to'release from hatchery fac,ilities
whether taught inadvertently or through deliberate actions of
management.

Presonae and absemm Ii&s: a file system cataloging the rivers
and streams of a subbasin watershed showing whkh dnadlomous
species are present and estimating summer smolt carrying
capacity for each species present.

Present stock condition: the current and historical condition of
a stock in terms of numbers of adults found to return each
year.

Presmolt: a juvenile fish reared at satellite facility for
release in the fall of the year to over winter in the stream
or river prior to smolting and emigrating to the ocean..

Presmolts~ plural of presmolt.

Production levels: numbers of juvenile or adult fish to be
produced by a hatchery or at a satellite facility. The size
of juvenile fish usually is predetermined (e.g., 20 fish per
pound).

Produotion *adelF a mathematical computer model used to predict
the results of+ multiple interactions. The model only estimates
the outcome to some degree oE rNiabilIty.: See'the NeP:'Pekce
Production Model and Appendix 1.00 for examples of production
modeling.

Production parameters: mathematical measurements of survival for
each life stage from egg through adulthood used to compare
both hatchery and natural production- for the Ne$z Perce Tribal
Hatchery (NPTH).

Recruitment to Spavmir Transfer Coefficient: a tool used to
compare natural and hatchery survivzil and to estimate '
advantages of using hatchery production as a tool to restore
natural production.

Regional Assessment of Supplementation Project (RASP): a process
directed by a group of scientist& to evaluate supplementation
activities occurring within the Columbia Basin as direoted by,
the Columbia Basin Fish and Wildlife Act.

Release methods: methods of release for presmolts from satellite
facilities and timed-release fed-fry; release methods may be
volitional, forced and distributed off-site releases and'
releases are timed according to temperature and photoperiod.
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Remnant population: a small population, usually less than
25 adults per year, that, remain from indigenous stock or
-naturalized stock resulting from supplementation efforts.

Re-naturalization of fish:. a process of exposing hatchery reared
fish to rearing in streams and rivers to select for those most
able to survive when subjected to- natural condit.ions.
Survival may depend on life stage (fry, Parr, prasmolt, smolt,
adult) and pre-release conditioning.

Reproduction efficienay: a measure of the effectiveness
(percentage) of a.dult fish to reproduce. This measure is
based on $otal number.,of  returning fish and the number that
successfu-lly  spawn in natural habitat which results in
successive generations of progeny.

Repro@uctive success: the ability of adult fish-to spawn in a
natural environment resulting $n-the sunrival of their progeny
through subsequent generations.

Riparian: the plant community (trees, shrubs, grasses, etc.)
found adjacent to a stream or river usually within an area
denoted as the flood plain.

Risk containment: a process for minimizing genetic risk.' Harvest
management, brood source, breeding practices, rearing and
release practices and monitorjng and e,vaJuation pract$.ces.are
the'areas identif,ied for risk containment for NPTI& ,Risk
containment describes-these praotices.

Risk containment: preo&utions  taken in developing the
expeqimental  design to control the results and to provide for
analysis of the results of the experiment.

Risk containment monitoring: a process that eva$uates. the..
effectiveness of the experimental design with respect to
determining if risk containment is effective.

I
Safe Ass&nptious: assumptions,in the. experimental design that

are not considered to be critical to the outcome of the
experiment nor are they likely to confuse the results and
analysis of the experiment.

Satelljte facilities: extensions of the Nez Perce Tribal
Hatchery (NPTH) located along streams where juveniles may be
acclimated, conditioned, reared, and released and where adults
will be captured, held, and spawned.

Scientific R&view Group.(SRG): a group of scientists that work
for the Northwest Power Planning Council and evaluate the
biology and scientific design of projects.
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selecrtiite ha&rest: a process whereby's specific stock or
individdabs' from within.a ‘~gpulcit$@n are h@rvesWd frbm,the
run and other fish< atie rel@l;eil’ (e,;'d;',,m#2ke4 batchew:,fish.-
are halrvested and 'unmarked naturk$ filih are released). ,;

Self-sustained produotioa: the production of hatchery or natural
population(s) that are able to successfully reproduce
generation after generation as,;%: result of supplemenfat*on or
after supplementatfon has increasei$- its population size above
a threshold level.

self-sustaining populations: a population(s) that is.abbe to I
successfully reproduce generation after generation without
supplementation or after supp.lemqntatiqn has inc$e,&qe4 its
population size above a threshold Ievel. .;

set nets: dip nets tied in place;. q type of net used by Nez
Perce fishermen that has a releasle that illows the net to
close around a salmon. These pets @Ee fjsbsd at night <from
scaffolds or weirs. Human:& and efffc$enC, the net"aUows a
sure catch and no wounding o.f'the fish;

Single-pasS water suppl%es: water that j-s.used only once for
rearing'fish held 'in a pond afid is~not recirculated'in part or
whole through the pond.

mlolt: a juvenile salmonid that has,physi,cally and
physiologically matured in the fresh.,w&er environment ‘eind can
succe&&fuily transfer' from fkesh:water tc 'sea watbr.tb,
complete its life to mature to adultEo&i'. ' .

Smolt+padult survivql ($a): ',a- iti~&$are of; &viva1 for -ihe
smolt as it passes Lower Grah$teJIam until, it returns as an
adult to. its natal stream expr&Wd -$n percent (0.2%) or.as a
whole number (0.002).

Speoific pathogen .free (SSF)?, aL.$n@~.diSease,  &s,ing organism '
is not present (e.g., in water,,or '&&iiD@, -6~ populakior?.

Specific tributary watara$e4s: the phys$cal land area that,. I
drains waters into a parti~urajr..ri~,~~:~~ydu;gh~~  perennial or
intermittent stream (e.g., M+lL 'Creek of the Sctiith.Fdrk of the
Clear-water River). ' \

Split-gmete fertilisatioaf A method to maximize gen+ypes.,
through division of the eggs.and speti and.then selectively or
randomly combining the gametes on a one-to-one ratio. Eggs
might be sdparated into two or more parts to be mated with two
or more males,
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SF80 the Northwest Power Planning Council's System Planning
Model developed in the Subbasin Planning and Integrated
Planning proceshr. This mode& is,used to predict production
interactions and responses aseociated with the Council's goal
of increasing runs in the Columbia Basin.

S,a: see Smelt-to-Adult Survival.

Steak: fish that spa- in a particular river system or portion
of it at a particular season and do not interbreed to any
substantial degree with any group spawning in a different
place, or in the same place at a different season (Ricker
1973).

Stock isolation: a process which separates by physical means the
stocks incubated, reared and spawned in a hatchery to insure
that no mixing of the genetic material occurs and no exchange
of disease occurs between stocks.

summ8r aarrjling aapaaityt the number of juvenile fish or
population size of a given species of fish that will remain in
and rear in a stream during the' summer season. When the
density or number exceeds a certain threshold, then either
mortality occurs or excess fish migrate out of the stream.

Suppluentatioat the use of artificial propagation in the
attempt to maintain or increase natural production while
maintaining the long-term fitness of the target population,
and keeping the ecological and genetic impacts on nontarget
populations within specified biological limits.

supplementation Produots: the.supplementation products for the
Nez Perce Tribal Hatchery (NPTH) are timed-release fed-fry,
fed-fry and/or fingerlings, presmolts, Age-O smolts, age l+
smolts.

Supplbmented  harvest opportunity: a harvest opportunity
resulting from releases of one of the supplementation
products, especially age l+ sniolts.

SU~leaeDt8d aatwtal production: a fish population that
reproduces within the natural stream to which hatchery reared
fish are added for the purpose of increasing the adult
returns.

sUpplOm8nting haivestt a method cf increasing harvest through
the release of one of the hatchery supplementation products.

Survival rat&: mathematical measurements of survival for any or
all life stages as measured in percentage or whole numbers
(e.g., egg-to-smolt survival (S,s). of 72 percent or 0.72).
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Sustainable produotioat the maximum level of production in ,
numbers of adults rhat 'can occur as a rcasylt of smelt-to-adult
survival (S,a). Present retu?ps of aclult fish to upper
Columbia River subbasins are ca;ntral"led by this survival
factor.

Sweetwator spring8 a spring with 2.0 cubic feet per E;ec&d
discharge of 50' F water which is located approximately 8 miles
southeast of Lewiston,.Idahot the auxiliary central incubation

and rearing facility (CIRF) i%te,for the Nez Perce.Tribal
Hatchery (NPTH).

system Planning: the process of planning fish restoration
activities in the Columbia Basin through Subbasin Planning and
the\ Integrated System Plan.

Technical Work 'Group. (TWG): a group of representatives.pf
various Tribal, State, Federal and private agencies'which meet
periodically to learn, coordinate, and develop the Nez Perce
Tribal Hatchery (NPTH).

III-ocean fish: adult salmon that have resided in the ocean for
three summers prior to their return to fresh waterto spawn.

Timed-RelesS-8 Fqd-Fry (TRFF): juvenile s,almonids in the fry
stage which have incubated anq.$eaged for 'a,.sh&t time'ig th,+,
hatchery prior to"releas8 intchatural habitat. 'The release
of fry is timed to environmental conditions that will promote
their survival and adaptation to life in the stream,.

Transfer cjoefrtioientb: %he 'curves ,h Fi
labeled HNaturd181 and

gur8 I-2 in Chapter I
%upplemented? r & p r e s e n t

spawner-to-smolt transfer ca'efficient&(*survivals~)  -for
natural and supplemented populations respectivel$.

Tribal harvest: harvest of fish by Nez Perce Tribal fisherman in
accordance with seasons administered by the Nez Perce Tribal
Executive Committee.

II-Ocean Fish: adult salmon that have resided in the ocean for
two summers prior to their -return to fresh water to spawn.

Uncertainty analysis: an analysis that accomplishes two things:

o provides an overall assessm8nt about the risk that the
project will not meet its objectives

o suggests where monitoring and evaluation investments will be
most effective.
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WaterSh84t .@ gedgraphi?al  'area that drains water into e stream
beginning"at .the nrouth of the stream-or river and including.
its tributaries. The watershed is'named according to the
stream.

Weirs: structures (usually fence-like) placed in streams to
divert and cariture fish passing upstream or downstream.

Wild and Sceaic Wiv8ti Cla~mifi~afion:. a federal designation that
protects.and prescribes the use of the stream or river. There
are three classifications: wild, scenic, and recreational.

Wild iadighoy# broodstook: 'see wild stocks; a term, while some
what redundant, that is used'to certify that the stock is
unchanged through supplementation or hatchery influence. The
stock is the.only evolutionary and genetically original
population which has never been changed through management.

Wild stocas: stocks of.fish that have not beensupplemented or
manipulated through hatchery production practices: other synonyms
are indigenous, endemic.

Winter carrying &*aoityl the number of juvenile fish or
population size of a given species,of fish that will .remain,.in
and rear in a stream during the winter season. When the density
or n&b&exceeds a certain threshola,, then either niortality
occurs or e~&%ss fish migrate out,of the stream.

YSR: Yolk sac r&m&ining in fry when they emerge from incubation
and begin feeding. It is expressed as a percentage of body
weight and h'as been used -as- ,a mana$$eme.nt tool to determine,,the
maturity of fry incubated.in  hat&ei?$eS in cbmparison with
naturally 'produc@ fry. ,
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AOP:

BPA:

CFS:

COE :

CRBFWP:

CRITFC:

EDTT:

GPM:

GRA:

IDFG:

ISP:

ISSU:

MEG:

NEDTT:

NPSM:

NPT:

NPTEC:

NPTH:

Acroavlas

annual operating plan

Bonneville Power Administration

cubic feet per second.

U.S. Army Corps of Engineers

Columbia River Basin Fish and'wildlife Plan

Columbia River Inter-Tribal Fish Commission

Experimental Design Task Team

gallons per minute

Genetic Risk Assessment \
Idaho Department of Fish and Game

Integrated System Plan

Idaho Salmon and Steelhead Unlimited

Monitoring and Evaluation Group of the Northwest Power
Planning Council

Nez Perce Tribal Hatchery Experimental Design Task Team

Nez Perce Supplementation Model

Nez Perce Tribe

Nez Perce Tribal Executive Committee

Nez Perce Tribal Hatchery

NPTH-MEOC: Nez Perce Tribal Hatchery Monitoring & Evaluation
Oversight Committee

OT: Oregon Trout

PIT: Passive integrated transponder

PNUCC: ,Pacific Northwest Utilities Conference Committee

RASP: Regional Assessment of Supplementation Project

SBP: Sub-Basin Plan
127



timed-release fed-fry

TWO: Technical Working Group

UBFS : United States Forest Service

USFWS: United States Fish and Wildlife Service

USFWS-FAO: United States Fish and Wildlife Service Fisheries
Assistance Office

Y S R : Yolk sac remaining
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NPTH Master Plan

APPEHDZX 1.00*
DIOLOGIcAG CR- Irg)R'wm PRODUCTION

t
Introduction

In operating the Nez Perce Tribal Hatchery (NPTH), a variety of
compatible techniques far artificial production and hatchery
management (Piper et al. 1982# McNefl'and Bailey 1975, Senn et
al. 1984) will be used to:

0 meet the needs of specific species or conditions, or

0 produce the desired produet at,a specified time for a target
date that will promote survival and return of the species.

Production will focus on generating a product that mimics natural
production and promotes survival gfvsn the .constraints imposed by
changes in watershed management within the ColumbiaBasin and its
subbasins.

Central Incubation and Rearing Facujtv fCIRF).-. W a t e r
chemistry and temperature for-the GTRF is reviewed and explained
in Support Document' 6.00, Sectiohs"6..19  through 6.2.1.
Chemistry h&ri; be&n 'dotie by United StatW Depaement of' Interior
Geological Survey Zabs sind otlker private labs-in checking 'and
rechecking water quality. Drilling, pumping tests and well
monitoring are being produced under other contracts which
continue to monitor water chemistry and temperatures to insure
that water quality will be adequate to rear fish.

.Satellite faoilitv watm -alitvt':is considered chemically
adequate to rear and hold fish as salmonids are present in all
streams where satellites are proposed..' i
Aeration of arcnmdwat;er; at the CIRF will be reguired to produce
saturated levels of oxygen and "removal-of carbon dioxide. "This
can be accomplished in several w&y@, possibly in conjunction with
an aeration tower which could also b?ei' used to reduce temperature.
Present ground water temperatures are 62 to 63 OF.‘ An aeration
tower will also aid in removing iron, sulfates and nitrates

' Support Document(s) information istoo bulky to be included.
It is available tipon request: Department Fisheries Resource
Management, Nez Perce Tribe.

1



NPTH Master Plan

present in low quantities in ground watea;rs at the Cherry Lane
site. Extensive research has been done on the ground waters to
insure that unaltered,chemical, quality-is adequate for fish
cultural purposes (Support Document'6.00).

Snecific nathoaen free waters: have been sought for the CIRF to
reduce the hazards of disease.. .At present, the Cherry Lane
groundwater is known to be recharged from the Caearwater River.
Thus, the probability of contamination from the outfall of
hatcheries upstream of the site exists. .Transfer time and
geofiltration effectiveness are unknown (Support Document 6.30,
Ralston 1991).

To compensate forthese conditions, some form of water treatment
to kill pathogens should be a part of facility operations.
Depending upon water clarity, the recommended options for
pathogen treatment would be ultraviolet exposure or ozoneation.
The latter, in conjunction with a cooling tower, could aerate the
water while sterilizing it.

Water te  Temperature requirements for Chinooks
salmon rearing and spawning are shown in Figures 1.01 and 1.02
from Piper (1982). Temperatures recorded at two Satellite sites
are superimposed to compare Pipe,$'s standards withactual
conditions. Research and development of water resources for NPTH
facilities has focused on-providing the optimum temperature for
all life stages of fjsh developraent (spawning, incubation and
rearing) to produce the desired product with the most potential
to survive in each watershed selected in the Clearwater and
Salmon subbasins.

Support Document 6.00 contains information on water temperatures
and flowsat all potential satellite facility sites for 1990 to
present. :-

:_,
The average water temperatures shown in Support Document 6.01,
6.02, 6.08, 6.09, 6.14, 6.15 are near optimum for broodstock
maintenance. Water temperatures,&, the satellite sites, Support
Documents 6.01 through 6.15, were compared with Figures-l.91 and
1.02 to ensure that the water temperatures would provide a safe
environment for NPTH production.

The temperatures in Support Documents 6.04 and 6.05 show highs
greater than desired for juvenile production and adult holding.
Thus, temperature information is being gathered at a site
upstream that is more favorable for juvenile and adult
production. The criteria which direct production are:

2
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WATER TEMPERATURE l SLATE CREEK (AT HURLEY) l JULY & AUGUST 1990
Overlaid with Rearing Temp. Requirements for Chinook Salmon *

301 ‘:,’

28

26
a AVERAGE + MAXIMUM ‘Q MINIMliM

1

0’ I

”
.I+’
.DI : i. Rearing Temp, Renge (0,6 to 250 d,eg C) DATE * From: Fish Hatchery Management, Piper, etal.

III
#J Optimum Ra&g  fflp,  (ifJo to 13,9*&g C)

” I ,I ~.
‘: I:.‘I .‘. , I * 1-

Figure 1 .Ol Rearing temperature requirements fdr chinook salmon superimposed on w$er temperatures for
Slate Creek, July 81 August 1990.
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* From: Fish Hatchery Management, Piper, etal.

Figure LO2 Spawning temperature requirements for chinook salmon superimposed on water temperatures,lor
Yoosa Creek, September 1990,
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0 low density for juveniles (less than (0.10 lbs/ft3) and
adults (10 to 20 ft3 per fish).

0 flow rates of at least one complete water exchange per hour

These conditions ensure that life-support (oxygan) .and sanitation
conditions a?e optimal for..juvqniles  and/or adults held at
satellites. Flows for adults will exc8ed 1 gallon per minute
(gpm) per adult. In most cases) the gpm will be at least 4 times
the minimum recommended by Senn, et al (1984). /

Present conceptual designs (Support Document 3.00 and 4.00,
Figures 3.07 and 4.09) demonstrate,the s$.?e of the ponds and
operation on reuse. Single-use, single-pass us8 of water can
become an option for adult broodstock maintenance rather than
reuse of juvenile rearing.water as was originally planned.

al . . .mtion & Rearina Fac&J$tiee~u SateJJitfis: A
series of tables (1.11 through 1.16) illustrate production
parameters and production projections for the CIRF and its
associated sqtel&ite faciJ.ities, Thg tables are the product of
spread sheet model used to fit prC$UctiCtn,$o  Water re$,~urces.
These tables cqnsider the, following-and other factors for the
purpose of predicting operation of th8 hatchery:

a

0
0

‘0
0
0
0
0
0
0
0

number of fish .
fish size
temperature
incubation :
production,,,timing
species
density
water-exchange rate
growth rate
mortality r&es, etc.

- *

.’
These production mod8ls'also help 'to..assure that ,hatchery-water
needs do not impact the needs of resident and anadromous fish,at, I
the satellite sites. This modeling-effort is correlated with the
flow data in Support Document 6.00 for each site to assure the
adequacy of each site.for both hatchery and resident populations
o f  f i s h .

Water quantity is fitted to presmolt production and not to adul,t
holding as juvenile production requires the greatest quantity of
water. Adults can be maintained on water that has been

5
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previously used by juveniles; however, most sites have adequate
water to provide adults with water not previously used.

Table 1.11 demonstrates a wide ,range of production options at the
Cherry Lane CIRF for production of fish from 1 to 3.5 inches and
at the Sweetwater auxiliary, CIRF. The primary purpose is to
determine that water' supplies are adequate for producing the
numbers of fish shown in Table -1-l in the,Master Plan. These
estimates are conservative both in terms of density and water
resources available.

Table 1.12 demonstrates the correlation of water resources and
production goals for spring chinook in Lo10 Creek. 'The columns
PC* for maximum numbers of"fish,that can be produced and AP* the
actual production goal are'compafed 'to each other. This
comparison determines if th& quantity of water at the site
sufficient to produce the desired number of fish. Other factors
are displayed such as density, size, and actual water
requirements. For Lo10 Creek the water resources are more than
adequate as the numbers of fish will be divided between two sites
with more than 3.0 cubic feet per second (cfs) available at each
site.

Table 1.13 demonstrates the correlation of.water resources for
three sites on the S.F:Clearwater River; Meadow,'Mill and
Newsome Creeks; This t&b18 serves to predict both.presmolt
rearing for Mill and Newsome Creeks and smolt acclimation for
Meadow Creek. In general, actual water resources available at
each site exceed actual.needs by 4 to 10 times depending on the
seasonal flow.

Table 1;14 demonstrates the correlation of water resources for
Slate Creek. In addition to presmolt production, age-l+ smolts
will be acclimated and released in this stream.

Table 1.15 demonstrates the water resource and production
relationship for producing 100,000 summer chinook presmolts. An
additional 200,000 spring chinook timed-release fed-fry are
planned for the upper basin. Stream water resources for fed-fry
do not need to be planned as their habitat will b& within the
stream itself. However, water~resources and production are shown
for their production at the CIRF.

Table 1.16 demonstrates fall chinook production as if it occurredc
at the Cherry Lane CIRF. Other sites also have ability to rear
fall chinook subyearling smolts which expands the production
potential.

6
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NPTH Master Plan Appendices

Luke's Gulch production is conservatively estimated; ,recent,,pump
tests show that approximately 1.0 .c#" o,f~ground tiater.!s
available at the site. Because of gr6und water te@;erature Ls
62 OF, riverwater will be used to cool temperaturi'and will
expand the groduction ,potential at the Rite. Serial. reuse,would
also offer an .opti,on,to increastk,prodUction  by up to 150,QOOz.smo1ts. , A, 1

North Lapwai Valley water.resouqcek a&&ill being develbfied."
Additional'potential may exist at this site whiclh could- make it a
juvenile rearing site which could expand' fall chinook production
up to 5a0,ooo smolts. I
The use of these modeling tool& s*hh in Tables ,J.l-$ -through 1.16
providea,,gmmediats  utilization of adaptive.management for @P&i
production. As more is learned these,tools  wili be used to
support NpTH production. . . '.

- guality: initial,, reuse,, etc _'
- flow: per deep trough, raceway, pond,. fish ,.

.
Descrimtion of Bi.84 ,
Spring Chinppkr Clearwater River 5,tock ... I

Adult we&g&& Probably ranges&a$,&I to 20 poqnds.. A&
grouping sh&s that 1X1-ocean fish.b&<.&or+$nated ths.'returns (50
to 80+%) to Kooskia and Dworshak&t&h&r~es from.1$72.to.l399..

Kooskja returns from 1972 to 1982 (US~~S~1~~2=1?85),,show a-range-
of 2% to 53% III-wean fish. I n . ,  g**t o$. the fep yeaq  I ,_ ,,:
III-Geean fish exceeded->26%  of uSe,.a,~~,g~~p,re~~ur~. .,Prom'l937 1;.
to 199O,.ISI-Gcean fish co~psiblre.lerPs..,,~tlian  !l6% of the returns in-
three out of four years,(Olsen~i988,-98).

The reasons for this type of age grouping are unknown. Possible
reasons are:

_ : "5
0 genetics 'i . t
0 hatchery planagement,  practfges . . -,'
0 down-river harvest,, or ;:‘
0 environmental changes.- '. : ;.:

\..
The age grouping generally matches the age grouping for Rapid
River stocks.
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NPTH Master Plan Appendices

Male:Female ratio: In general, they are considered to be 1:l. In
actuality, females often dominate slightly with a ratio of 1.0
male to 1:2 female.

Canture to Sbawnina Survival.' S 0 85: The goal is to achieve
adult pr&spawning survival of zic l&&t 85%. ' Spawning survival
in recent years at the Dworshak-Kooskia Hatchery complex have
achieved pre-spawning survival of 89.7% (mortality of 10.3%) in
1989; 9l%.(mortality of 9%) in 1988; and 83.4% (mortality of
16.6%) in 1987 (Olsen 1989).

Fecunditv feaa /female): Fecundity is estimated at 4,000 eggs per
female (Table F-1, Chapter T Master Plan.) A review of reports
from worshak-Nooskia  Hatchery 'show Clearwater stock'average
fecundity ranging from 3760 to 4600, depending upon the age group
composition. When II-Ocean. fish dominate the run, then
fecundity drops to less than 4,000 egg average per female.

Fall Chinook: Bugert et al (1990) reported that fall chinook
returned to Lyons Ferry hatchery from 6 September to 4 December
in 1989. Fish were spawned from 21 October to 16 December:
prespawning survival was 94.25% (mortality of 5.75%).

The predominant age classes in 1989 were 3- and 4-year old as
determined from scale samples,; age ranged from 2 to 6 years. The
ratio of females to males for all age classes in 1989 was
0.57:l.O. The average female:male.  ratio since 1977 has beeh
1.03:1.0,&. Average fecundity and egg size for 1989. was4,315
eggs/female 1,574 eggs/pound (0.28 grams/egg).

Broodstock sources,are.from adults trapped at Lyons Ferry, Ice
Harbor Dam and eyed eggs from Kalama Falls Fish Hatchery a part
of Snake'River  Rgg Bank'Program completed in 198'6. Sub yearling
smolts are released when 67 to 85 fish per pound in the first two
weeks of June and yearling releases are 8 fish per pound in mid
April.

Summer Chinook: South Fork Salmon River summer chinook adults
return to the Snake River from 1 JUn8 to July 31 and the Salmon
River June through September (Subbasin.Plan 1989). Age
composition ranges from I-Ocean to III-Ocean fish. Males
dominate the younger age composition and females dominate the
older age composition. In recent years, fecundity has ranged
from approximately 3500 to 5255.

14



NPTH Master Plan Appendices

Broodstook  mat: at satelli$e faui&&&sg
Broodstock Canture : Two types of structures are likely to be
used for NPTH broodstock capture:

1. a permanent weir used, to~capture adults and monitor
juveniles during,all  seasonal flows (e.g. at the mouth of
Lo10 Creek) . .

2. temporary seasonal weirs constructed,of tripods, aluminum
channel, and electrical conduSt as described in the
Compendium of Low-cost Pacific.Salmon and Steelhead, Trout
production Facilities and Practicsas in the Pacific Northwest
(her8 after called NPPC Compendium) (Senn et al, 198.4).

A combination of techniques probably will ,be used to fit the
stream channel and flow conditions for each site and watershed
(e.g., velocity barrier on the main ,channel and pipe weir on a
side channel to provide protection in floods and yet promote
adult capture as fish move through the side channel under
relatively controlled flow).

Prior to release, juveniles vi11 b8 impri.nt8d to a &&cal sgch
as morphaline, Imprinting, hn combination with,groundwater,  will.
be used to attract returning adults. Pump generated flows of 10
to 15 cfs,should entice the,future returning adults to enter an
adult capture facility (e.g. czqptur8,of fall chinook at either
Lapwai Creek or Luke's'Gulch  on the S.F. Clearwater River.)
In all cases, it should be possib&to capture adults through
direct water-to-water transfer andESeither hold them at the site
or move them to another site foc.maturing  and spawning.

For spring chinook, a "trap aid haul" operation will be requirsd
to presarve broodstock and monitor natural versus hatchery
escapement. This will be n88d8d to mernage.harvest an@ protect .r
adults by moving them to a sit8 where,water temperatures are
conducive to. their survival; 55-60 @F (X2.5 to 15 "C).

NPTH staff collected water temperature and flow data during
1989-91 to select sites and develpp conceptual designs for adult
facilities (Support Document 2.00, Site Selection and Evaluation
Process, Support Docum8nts 3.00, Facility Conceptual Designs; and
6.00, NPTH Water Supply Devslopment).

.Bro dstock H ldlna. Broodstock holding facilities are
conEeptualiz:d in Support Document 3.00, Figures 3.07, 3.12,
3.13, 3.16. Conceptual design for these structures will be
up-graded in fiscal year 1992 in accordance with the
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recommendations given in Support DCCUment  2.00, Site Selection
and Evaluation Process.

Broodstock holding facilities are conceptualized as gravel-lined
earthen-ponds as shown in Support Document 3.00, Figure 3.07.
These holding facilities are generally sited as far up in the
watershed as possible to tak8 advantage 'of water temperatures of
approximately 55 OF.

Broodstock pond space and floi requirements were developed from
the NPPC Compendium Chapter 2, Table 2. A minimum'of 1 gpm of 50
OF water and at least 8 ft3 of space per adult is recommended for
holding spring and fall chinook broodstock. NPTH broodstock
facility design criteria exceed these recomm8ndations  by a factor
of at least two. A central vertical pond wall may need to be
installed in each pond to help:

0 segregate fish by sex.as they mature

0 seine and check fish for spawning maturity

Broodstock Maintenance: Adults will be captured, examined and,
r if needed, treated. Injections with antibiotics will be used

when needed. Adults also will be treated for any external
diseases and then transport8d as guickly as possible to their
holding site in the respective watershed. If water temperature
and fish condition do not require health supporting action,
handling and treatment will be kept to.a minimum.

Transport will require a truck and tank with full life support
and temperature maintenance equipment. Anesth8sia and/or
physiological buffering may also be used to support adults during
transport and to reduce post-handling stress (S8nn et al 1984).
Three transport units would be required, one each for Lo10 Creek,
S.F. Clearwater River tributaries, and Slate Creek for spring
chinook. Slate Creek and Meadow Creek,. Selway River facilities
water temperature could sustain adults at the capture site. The'
same transport units could be used for juvenile transport and
fall chinook transport as required.

Shading and over-spray of adult pond surfaces will be used to
prevent stress and the jumping response of adults. Adjustment of
pond design may be necessary to mimic adult prespawning behavior
in a stream environment by providing removable in-pond habitat
and/or change of flows at various times. Many broodstock holding
facilities, primarily raceways, have pr.oblems with adults injured
as a result of excessive jumping.

16



NPTH Master Plan Appendices

NPTH's holding facilities for adults will either provide an _
environment which does not entice th8 jumping syndrome or which'
will not cause injury when jumping occurs.

.and Fertilization. Spawning will-take place at.each'
satellite holding site, Adults w.ill be sorted by sex an4
segregatgd as soon as they mature sufficiently to identify males
and femaI8s.. At spawningl. g8m8t8s (8ggs a@ sperm) will be
collected and kept separately in sealable plastic bags, placed in
a refrigerated environment and transported to the CIRF for
delayed fertilization. ,.

This techniquar is,*based on m&hodoM#gy supplied by McNail and
Bailey,-(1975): (Poon 1970) and 8xparri8nce of the author while
developing two ,salmon hatch8ries for Northern Southeast Regional~
Aguaculture at Sitka and Juneau, Alagka (1980-8+)* This method
reduces mortality associated with post-fertilization
transportation.

.te f-on: will-b8 necessary to increase
diversity of small populations :(L8*., to provide. single male-to-.:
female m&ing by mating.ea~h~femala or male w&h mqre .than one
male or female). With this type of technique, one f8mal8 may
mate with multiple males and vice versa. This means that-the
mating of one female can be equivalent to having mated with four
to eight different males and/or a male mated with four to eight
females. > ' .

All matings are single pairings to a&d f8&ilization domi&nc8
by on8 male as occurs when male.aed female gamet8s are pooled at
fertilization. The genetic -diversity of stocks within the ~
Columbia River" subbasins will depend upon:

0 preserving the genetic base that exists within the remaining.'.+
stocks

0 d8V8lOping stocks through selection that ian survive the
present atid future environmental conditions .

Individual adult fish will be identified to: t_

0 provide'~purposefu1  pairing of m&es at spawning
0 track genetic diversity development
0 identify diseased lots of gametes
0 control.or prevent disease '
0 protect genetic traits of remnant populations
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Gamete Transnort: 'Eggs are taken from the female without the
incorporation of water or other external, non-maternal fluids
and:

0 placed in individual plastic bags
0 sealed and placed in an ice chest suspended above a layer of

2-4 inch layer of ice
0 separated from direct exposure to ice in an environment of

38 to 46 OF.

Semen (sperm) is take from a direct-stream, non-contaminated
collection expressed from the male and caught in Whirl-Paks
(2"x""), sealed with ambient air through whirling and placed'
directly on crushed ice. Care must be taken.to not incorporate
water from any source into the gametes because it would activate
them and render them infertile in less than a minute.

Transport is completed as rapidly as possible, preferably within
four to eight hours to the incubation facility where mating and
fertilization take place. Transit time from satellites to the
CIRF at Cherry Lane will be 2.0.to 2.5 hours. Eggs,will b e
water-hardened in Iodophor or other chemical as appropriate for
disease control.

Incubation

Incubation will occur at a CIRF (Cherry Lane or Sweetwater
Springs). Stock isolation will occur for each satellite site on
a watershed by watershed basis. In the Lo10 Creek watershed, two
isolation groups are expected - naturalized stock of Lola Creek
and the stock introduced to Eldorado Creek from the
Dworshak-Kooskia stock.

While these two groups of fish may be incubated in a single
isolation unit, they will be kept on separate incubators and
water supplies. The natural Lo10 Creek stock will be incubated
in individual incubators on either a.female basis or as units
containing split-gamete matings.

The advantage of this type of.identification is to provide fish
health management for tracking or preventing disease and to make
genetic identification possible in order to track genetic
diversity.

Individual one gallon incubators (Senn et al 1984) would be used
when the broodstock population is small (less than 50 mated
pairs). Where larger numbers of broodstock (more than 50 mated
pairs) are available, stack tray incubators and Heath Trays will
be used to incubate eggs and alevins.
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Substrate will be,used for alevin incubation to promote
conditioning of fry and to prevent early emergence that occurs
without substrate. Plasticnetting-or plastic bio-rings will be
used as substrate for alevin incubation.

Exclusion of light from incubators will be mandatory for both
eyeing, eggsand alevin incubation,- This will be done by
designing the build,ing tu exclude ,ligcrh;t or by using black plastic
drapes over.incubators. /. _.

s
For each stock incubated, temperature control will be ielected
on the basis of mimicking natural production in the mother
watershed- or tributary. A rangis of-temperatures from 32 to 53 OF
(0 to 11.67 "C) .will: be used to:match natural stream production
or to provide a product. Nevertheless., in thescase of fall
chinook, incubation will be accelerated to produce fish that
could emigrate in mid-May or early June while a water budget
would.support their passage through the dams.

.’ .,
The CIRFfs mechanical refrigerationand*heat  exchange systems
(Support Document 3.;00, Figures 3.051;~ 3-04, 3.0.5) are designed to
provide.ihcubation':water of‘ selecteh..tempa3ratures. Inreality, a
hatchery incubation system should mimic the annual winter
temperatureprofile as demonstr&ed  in the thermograph recording
partially shown in Support Document. d;ijO, Figures 6.09 and 6;16.':: . . 3.
For example, Table 1.41 lists the daily temperatures for Slate
Creek in conjunction with accumulated temperature units (TU's)
for spring.chinook (Senn et al 1984) which- is .J:$sked_‘at 166O~‘to.:
first feeding.‘: Figure 1.41 demonstrYtes,the anficip&ted-time of- ,
emergence and feeding:based dn Brcatunulatsid  temperatufe:units‘.
Emergence-and feeding under natural'conditions wauld.be on
approximately 1 May of the following year.

Winter water temperatures are being recorded at selected
satellite sites and will continue to be recorded over the next
two years. This will enable NPTH staff to program CIRF
incubation temperatures tomimic natural- conditions reguired:for
each stock. This type of incubbtion mabapwnt w&Xl make the
rearing management of fish at the CIRF e&&car bee&use it avoids
having all stocks of fish being reared+Gn.iltaneously:I
Many hatcheries that produce spring chinook spawn their fish in
August and September which is near the natural spawning time and
then incubate eggs at relatively warm temperatures, 50 to 54 OF
(Olsen lg88, 1989).
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This promotes early emergence of .fry(Qlsen 1989) ,which forces
feeding to begin in November and December of the current year
rather than in March through May-of-the following year when-
natural emergence would occur (Olsen 1988, 1989, 1990).

Kmergence in December at the hatchery along with the size of
smolts at release, may have a negative effect on the age group
distribution of returning adults. NPTH staff would prefer to
follow natural production characteristics as closely as possible.
Reduced growth period may also influence the prevalence of
disease in stocks (e.g. Bacterial, Kidney Disease).

guu size. will be a function of biology (i.e. the age of fish
spawned ;nd stock character). In general, 5,000 eggs are
recommended for alevin incubation for chinook in Heath Tray
incubators (Senn.et al 1984)i'

Prv size. will be a function of biology (i.e. the age of fish
spawned ind stock character). In general, substrate will be used
during incubation to promote; maximum size and vigor of.emerging
fry from an incubation of 5,000 chinook eggs per tray as.
recommended for alevin incubation for chinook (Senn et al 1984).

a survival. S 0.95. NPTH production parameters
have set green-to-eyed egg &&ivaS'at 90%. :.The.goal, of /NPTH/
operations will be to work toward achieving 95% survival during
this stage of development.

~NPTH production
parameters eyed egg to swim-up
or first feeding fry at 90%. The goal of NPTH operations will be
to work toward achieving 95% survival during this stage of
development.

Eaa eveing densities vary with the species, temperature, flow and
style of incubator (Senn et,al 1984).,. For the purposes of this
hatchery, up to 8,000 spring chinook can be eyed in Heath Trays
and 5,000 eggs in one gallon jug incubators..Frv and finaerlinas will be held to 0.3 lbs/f@ for fingerlings
up to 2.5 inches in size given a minimum pond exchange rate of no
less than 1 time per hour.

Presmolts and smelts densities index'will not exceed 0.1 lbs/ft3
with a minimum pond exchange rate of 1 time per hour.
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&lult density will be 10 ft3 per fish. Gqrrgpt pond.design.
provides up to 4 times this amount of space ,for adults, The
additional space provides protection for jumping an$ provides
space .for other purposes such as acclimation of smolts prior to
release.

T0cQ&tu0 of Mhvmd Pertflisatiop"
when performed- properly, this method reduces mortality associated
with post-fertilization transportation. ,The gametes must be
taken from the fish without incorporating water or other external
non-maternal fluids. This is needed to,assure a hiqh quality
product yielding a high percentage of eye-up in excess of 90%.

This technique is based on a method ,developed by Poon (1970) and
McNeil and.Bailey (1975) and the experience of the author while
developing two salmon hatcheries for,Northern  South,east Regional
Aquaculture at Sitka and Juneau, Alaska (198,8-83).
description gives the rudiments of the method.

The following

A four foot 3ength of 10" to 12" diasrrster soh#ule SO,.plastic _"
pipe is cut in half on the long axis to.form a trough. 08x9 end
is shaped to allow a one gallon, sealab&ei paastic-bag to be
slipped over the end of the pipe. A small block'is attached to
the opposite end of the trough to form an incline plane with an
angle of.about 18 to 15 degrees, 1
This part of the operation can alleviate back stress when

'.
supported on a simple table above waist height. A holding rack
constructed from 2x4's with twenty penny nails driven through.a,
2x4 cross member and sharpened with a file to f0np.a three or
four sided

trocar-type. point is used to pierce the caudab peduncle and 1
support the fish while awaiting removal ofa?the eggs or,sperm..'-:
Ripe adults are killed and the,&11 archeas.on one side arm ; '1
removed. The adults are then-hung by-the tail to bleed and drain
excess surface fluid. Holding fish-in this inverted posit-ion
prevents the loss of gametes that often occurs when fish are-laid
on their side or hung tail down.- _

Prior to being placed in the spawning chute and while Still
hanging, the female is wiped dry with a paper towel which is
inserted under the opercle to insure that no blood becomes mixed
with the eggs at the time of spawning. The female is laid at the
upper end of the chute, and a Zak knife is used to incise the
ventral body wall from the vent to the anterior body cavity.
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By holding the head and tail of the fish simultaneously, the
technician can then gently shake the fish to remove eggs which
slide down the chute -into the sealable plastic bag. A second
technician then labels the-bag, seals it, and places it in an ice
chest with 2-4" of ice in the bottom.

Bags containing eggs are separated from direct contact with the
ice by a partition floor of waxed cardboard or other water proof
light-weight material serving the same purpose. Ice chests are
generally loaded with ice several hours before spawning to reduce
temperature to 36 to 42 degrees. Even if large numbers of
females are spawned, eggs should not be pooled in large canisters
because temperature would not controlled sufficiently to prevent
suffocation. Suffocation would result in a low percentage of egg
survival to eye-up.

Males are killed and hung by the caudal peduncle the same as
females unless it is desired to keep them alive. In either case,
one person would take semen (sperm) from a direct-stream,
non-contaminated collection expressed from the male via a
stripping motion anterior to posterior along the abdomen. If a
second person is not available, the male may be resuspended by
the head and a single person can strip the sperm into the bags.

When additional staff is available, a second person catches the
sperm in mid-air in Whirl-Paks (2nx7s) that have been gently
blown open by mouth without introducing moisture. The Whirl-Pak
is then sealed with ambient air through whirling and placed
directly on a bed of crushed ice as-opposed to egg bags which are
protected from direct cofitact  with'the ice. Care must be taken
not to incorporate water from any source into the gametes because
it will activate and render them infertile in less than a minute.

Transport is completed in sealed ice chests as rapidly as
possible, preferably within four to eight hours to the incubation
facility where mating and fertilization occur. Transit time from
satellites to the CIRF will be 2.0 to 2.5 hours. Delayed
fertilization has been successfully performed as long as 20 -26
hours post-spawning (Connor 1990, personal communication).

This method usually results in more
eye-up and often achieves survivals

than 90 percent survival to
in excess of 95%.

Water aualitv at satellite sites currently sustains both resident
salmonids and anadromous salmonids. .Water chemistry has not been
examined to determine the exact chemical composition. Ground
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waters at Cherry Dane have been repeatedly examined to insure .:
chemical quality (Support Document 6.00, Sections 6.19 through
6.21).

Flow: All-rearing facilities,have  been developed to have aI
minimum. floiw whL& causes the water in the rearing qom%ainer to
be exchanged at least once per hour.- C&&mrtu@~ty ixfsts to
achieve periodic exchanges of as great aa four time@ pear hour.
This is not needed forrearing at the;densities prescribed, but
it would be useful for conditioning smolts and presmolts prior to
release.

1 ,.Den itv Two.Density Index(es)."(DI)'  defined as pounds per cubic
foog pei inch of body length (lbs/ft'/in) , have-been selected.,

For fish under2.5, inches, the maximum DX ,will be Qt3 lbs/ft3/in..
For fish longer .than 2.5 inches, the :~m&cimum DI will be 0.1
.lbs/ft3/in regardless'of tbe.coatainer type.

Growth an-ease:. Fry from inczubatomv  will be pond@.when JfoLk
Sack Remaining (YSR) is 5%.to 7% of total, body ,weighkr: chinook
fry shovld b& approxilaately.1.Z to a.2 inches in length-.($8 to 30
m-1 Pry rearing.to. fingerling size 2 to 3, inches will occur in
ponds at the Cherry Lane CIRF.:

Fingerlings will be moved to satellites for final rearing and
release; size change ,being from 2 to .app?q#nately 3 inches- ?r.
400 to 25 to the pound.

Presmolts will be released in the fall of the year. At present
it appears that declining temperature will prc&ablY guide,
releases. Natural fish are currently showing migration patterns
as water,temperatures drop from 15. to ,?:-'?c and from 7'to 4 OC
(Kiefer 1991).

Fall chindok.Age-0 smelts-, 3 to 315 inches .at 60 to< 70/lb will be
released between 15 May and 1 ,Gune:of kaeh- year. Sprfng chinook
Age-l+ smolts will be acclimated‘from 14 to 28 days'and released
on approximately 15 April-to 1 May e&c& year. Out migration will.
be monitored to determine survival in relation to release timing.

/

A variety of feeds is available for salmon production.Food:
The author's experience has been primarily with-the Oregon Moist
Pellet and Bio-Diet. The advantage of Bio-Diet for NPTH
satellite facilities is that is- can be stored without having to" *
maihtain a freezer. The feed of choice:should be the diet that
produces fish that survive to adults.
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Transprtatioq

Chapter 6, Compendium of Low-Cost Pacific Salmon and Steelhead
Trout Production Facilities and Practices in the Pacific
Northwest (Senn et al. 1984) describes the basic guidelines for
fish transportation. Other document& also describe methods for
transporting fish under var;ious conditions ((Piper et al* 1982,,
McNeil and Bailey 1975; Leitritz
Gamete (sperm and egg) transportation are described in previous
sections in thie'document.

_

In transporting fry, fingerlings, presmolts, and adults, NPTH
staff will follow guidelines and'best management practices
previously documented.

Releases of fish into natural environment will -be stagaid arid
timed to promote survival with respect to each life st;agei;.iry,
presmolt, or adult. Timed-release fed-fry will be distributed
throughout habitats rather than massive dumps at single points.
Presmolt relea&es, will be evaluated to compare: volitional,
distributed and forced releases with respect to photo period and
water temperatures. Adults transported into habitat whichkhey
are not able to reach above barriers will be :randomly distributed
in habitat typed as suitable for spawning. "

Broodsto atur a ens J
Introduction

NPTH production involves managing:

1. an existing natural population, called Natural Production
Management

2. the re-introduction of a population into unused habitat,
called-Restored Production.Management

The operation of both methods is quite similar.

Natural Produotion Management

NPTH supplementation activities in watersheds with existing
natural populations of chinook salmon pose a question of,how to
protect the natural population while using existing natural fish
for hatchery broodstock. This is the case in the Lo10 Creek
watershed.'
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In these'cages, conservatjon  supplementat$on will be used, .This
form of supplementation means that, rather than take a majority
of the natural run for broodstock, NPTH management will control
hatchery recruitment of natural broodstock.

In watersheds where natural populations  of chinook salmon are
present and sufficiently large (greater than 10 pairs of adults),
the goal is to supplement the population using a portion of the
natural population as hatchery broodstock. Lo10 Creek and
Newsome Creek have resident populations of naturally,spawning
chinook (Table 1.61) that meet these criteria.

The goal is to build natural production to a level where it
comprises at least 50% of the,spawning  population and does not
allow hatchery .production to out-compete natural production in
terms,of,carrying capacity and genetic modification of the
overall population.

Determination of hatchery versus natural production for the Lo10
Creek watershed is based on an estimate of the natural run in
Lo10 Creek of approximately 80 fish (Table 1.61).

Table i.61. Estimate of natural
1

production bas&d on redd
counts for Lo10 and:Reysome"Creeks  used to estimate broodstock
for NPTH to be taken from natural production.

STREAM: YEAR:‘ 'i+JuMBER REDDS
OBSERtiD:' '

ESTIMdTE OF NATURAL
P0PuL&lWN~ y

Lo10 Creek .199b ,27 79.78 (IDFG)
n n 1989 i o 59.10 (IDFG) .
n n $988 3"&,. ._. 91.60 (I.DFG)., .I
ll n $1987 -31" i 91.60 (IDFG)

., Newsome . 198$ ,7 20.68:. (CSBP)
Creek: 87 I' :,

The number of hatchery broodstock (@@Xl*) to be taken from the
natural population while maintaining a ratio of 50% natural fish
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in the resulting spawning population is determined by the
following process:

Where '@X** is the unknown portion of hatchery broodstock to
be selected from the natural population, N = 80 fish in the
natural population.

The value of "X" representing the hatchery broodstock taken from
the natural population in this example has a range of,32.88 to
48.48 percent of the'natural population. The range is a function
of the variation in the survival of each life stage within the
natural population.

In reality, while the survival for hatchery life stages appear to
be precise, they too are subject to variation that can affect
selection of the broodstock from a natural population; For the
time being, they are ‘the best values available and will be
subject to change with monitoring and evaluation.

0 recruitment to spawner transfer. coefficients
0 natural transfer coefficient

The values for the hatchery and natural recruitment per spawner
ratios (R,,/S" and RJS,, respectively) in the above equation are
derived in Table 1.62.

The solutions for the first generation broodstock's BfXtt in the
equation range from 32.88 to 48.48 percent; i.e., from 0.3288*N
to 0.4848*N of natural-origin'returns will be used.‘for hatchery

broodstock in the first generation, the remainder contributing to
the natural-spawning broodstock. The range in 'IX" is a function
of the variation in the survival of each life stage within the
natural population.

While the survival parameter values presented in Table 1.62 for
hatchery life stages are treated as known values in this
discussion, they are actually subject to variation that can
affect the actual number of hatchery broodstock selected from a
natural population. However, for the time being, these are the
best values available and will be subject to change with
monitoring and evaluation.
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! e

.Table 1.62. Survival parameters used to develop the
recruitment per spawner ratios for 40th natural and hatchery
fish in the supplementation of a an existing natural

Egg to presmolt survival for natural fish is anticipated to vary depending upon a variety of habitat
conditions. ” .: ,’
Presmoit post-release SuniW afftts  only hascfitrji neared tush, the vali14  is taken fro& hatchery &oii
reka~survivabfrprmDworsh&Hatchary  toL6werGram%ehm. _’;< I .: ’
Presmolt to smelt survival is assumed to be the same for hatch&y fish (a&r post-r&& mbrhlity) and
natural fish. This survival is assumed to vary with the population density. The recruit per spawner
ratio8 in the tabk+ assuhwio~ d&ties. No@ that #he r&W a/S nitios of hatcbeiy fish to natural i%h
imotti~by~assumprioa.~  : : ~ .’ :

The hatchery recruitment (RH) per hatchery spawner (S,) ratio
R,,/S,'as.derived from survival par&meters estimates in Table 1.62
is: I

Rx-y1.743
n

The natural transfer coefficient R,,/S" with natural recruitment
(R,,) and spawners recruitment (S,, ) are derived from survival
parameters estimates in Table 1.62 is as follows:
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The following is the estimated range in the relative R/S ratios
of hatchery natural fish in the Lo10 Creek watershed:

RH
s,--1.063-1.745
RN
s,

The preceding equation demonstrates .the relationship between
supplemented recruitment (R,,) and spawners (S") and natural
recruitmexxt (R,,) and spawners (S,) in the Lo10 Creek watershed.

Hatchery supplementation is anticipated to survive 1.063 to 1.745
times better than natural production. This ratio is valid
assuming that the natural spawner to recruitment ratio is 1:l and
the survival parameters in Table 1.62 are valid.

Table 1.63 demonstrates the restoration process predicted for the
Lo10 Creek natural population through conservation
supplementation given a hatchery and natural spawner/recruitment
ratios range of 1.063:1 and 1.745:l.

Table 1.63 demonstrates roughly the rebuilding schedule that
would be predicted for the Lo10 Creek natural population through
conservation supplementation if the hatchery to natural
spawner/recruitment ratio is in the range of 1.063:1 to 1.745:1.

Numbers of natural broodstock available within the watershed will
be a major constraint to this or any other type of
supplementation. The key is to remember that the restoration
process appears to take at least four generations to show
progress in terms of generating a harvestable surplus (Table
1.63).
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.’

Table l-63. Natural production restoration using a. controlled
ratio of hatchery broodstock recruitment from the anticipated
Lo10 Creek natural run ,while .adhuing to the- SO/SO rule’,ftx
genetic management4 : -i, : ,,' 1 ( : .,

Genetic Risk Assessment (GRA) and:con@ervation is also ti'conce~n'~
and an uncertainty. At.pres&is) the -numbers sf 3aan$~ naturai1.y
populations are depressed whkh l&m&s brlraabstock!:avail~bi;Lity.  .L
With broodstock limitations, maintena&ze ofC'the genetic.base ,ofra
natural population is a major concern.

_ . ..b
The'NPTH model provides a method to~.sele'ct~the~~roportion of,

" i
.'

natural broodstock usurped by a ,hatMkery  given the survival:' .
parameters determined.for the"subbam&n-; ,J

.-
Survival parameters that cbuld have.a*&jdr  afife& 6n NFTl#~~
operations are: i - d

0
0~

hatchery presmolt post-release survSval, IS,): :: .' '.
hatchery and natural smolt-to-adult survival (S,), __

These and other survival'parameters are shown in Table I-l,
Chapter 1. :
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All survival parameters 'for either natural or hatchery production
are only estimates and are subject to changes in.watershed.
management (e.g., logging, mining, road construction, fish
passage survival, etc.). Recent Subbasin Basin Plans, Integrated
System Plans, and Endangered Species Act activities are
anticipated to'provide better overall resource management that
will sustain or increase the survival parameters.

NPTH presmolt post-release survival (SF) is the same as smolt
survival from Dworshak Hatchery to Lower Granite Dam,
approximately 50%* Sti is used'.to anticipate the worst survival
response from rearing and releasing presmolts into natural
waters.

NPTH staff anticipates that post-release survival can be
increased by: < _
0 lowering density
0 ,providing higher water exchange rates in ponds
0 conditioning fish to adapt to the natural environment (e.g.,

shade, velocity, in-stream structures, predator avoidance,
release timing, eto.

Stream water quality and habitat also are expected to influence
survival of hatchery presmolts.

Smolt-to-adult survival(S,,) for presmolts is anticipated to be
equal to that.of natural smelts while within the subbasin.
Hatchery presmolts over-wintered in the stream are expected to be
conditioned to survive in equal numbers as natural fish.
Provided that hatchery and natural smelts are equal in condition,
then smolt-to-adult survival is- expected to be equal throughout
the remainder of the life cycle.

NPTH production of presmolts is modeled to consider carrying
capacity and to prevent hatchery fish from having a negative
interaction with natural,fish through r@leass methods and release
timing. If density-dependent mortality does not exceed the
carrying capacity of the watershed, then some positive survival
traits may be learned by hatchery presmolts from natural
presmolts.

Restored Production Wmwmacr&

In the case where the population is being re-established
(restored), the concern is to generate new natural production.

In a conservation supplementation mode for restoration, the goal
is to establish a natural spawning population using the 50/50
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rule (e.g., Me<adow Creek, Selway'.R&?er). A hantest
supplementation mode may manage for some lesser level of natural
production; e.g., less than 56% in"Slate.'CreeR,  Salmon River)
where harvest supplementation would reduce the natural
production.

The harvest supplementation mode would require a selective
harvest if the 50/50 ruIe were to behaintainedt

Differentially marked acclimated smelts would'be released
and the returning adults would selectively harvested to the
desired hatchery and natural pioduotion,ratio of~50~50.
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APPENDIX,Z.OO

This appendix discusses how and why the sites for the Central
Incubation and Rearing Facility (CIRF) and how its associated
satellite facilities were chosen.

The Nez Perce Tribal Hatchery (NPTH) study team has worked since
September 1987 to develop a water quality and quantity data base
to support and predict salmonid production. Water temperatures
and flows have been monitored since August, 1989 (Support
Document 6.00) to refine site selection as aspects of production
were developed through the Subbasin Plan, Integrated System
Planning and NPTH Production Modeling.

Water resources for two types of hatchery sites have been
developed:

0 a Central Incubation and Rearing Facility (CIRF) to incubate
eggs and rear fry ,on disease free ground water

0 satellite production sites to rear and release juveniles
into natural habitat using stream surface flow]

In 1987, Larson and Jose reviewed previous efforts to develop the
NPTH (Halfmoon 1980, Koch et al 1980, Martinson 1980, Johnson
1982, Taylor and Hill 1984) and then conducted a water resource
survey of the Nez Perce Reservation and its surrounding Ceded
Territory (Larson and Jose 1988).

The report by Larson and Jose recommended developing:

0 a CIRF using pathogen-free ground water with\a
flow of at least 3.0 cubic feet per second (cfs) (1350
gallons per minute) -to incubate eggs and rear fry

0 satellite facilities where ambient temperatures and natural
stream flow would support anadromous salmonid production

Central Incubation and Rearinu Faoilitv

In 1988, geohydrologist, E.G.Crosthwaite and geophysicist, K.F.
Sprenke reviewed regional hydrological and geological data and
recommended geophysical evaluation of 13 sites for a CIRF.
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This work identified.potential ground water sources at eleven of
the thirteen sites, (Sprenke..l98B). After consulting with
Crosthwaite, the Net Perce Tribal~Council selected five sites for
exploratory drilling. Tribal council review eliminated the
cultural conflict that was described in the 1984 CHZM HILL report
and directed the project to follow the *gravel-to-gravel*@
management position of the Nez Perce Tribe (NPT).,

In 1989, E.G. Crosthwaite's report iidentified three potential
CIRF sites, based on drilling and pump-testing for ground water.
The site at Cherry Lane had the greatest potential for providing
the minimum 3.0 cfs of water without conflict with domestic or
commercial wells. Since then, extensive geophysical and
hydrologic tests have been conducted at Cherry Lane to determine
the suitability of this ground water source to supply the
quantity and quality of water needed and recommended by Larson
and Jose (1988) for a CIRF.

In 1990 and 1991 consultants Senn and Mack survey@ the Cherry
Lane site and provided conceptual designs, cost estimates, and
schematics of how the facility would function. These detailed
documents are found in Support Documents 3.00 and 4.09.

In August 1991, a ninety day pump test will be concluded at the
site. Present results of this test as found in Support Document
6.30 confirm that the aquifer is capable of continued production.
of at least 3.0 cfs with a potential of 'producing up to 10.0 to
11.0 cfs as it is continuously recharged‘by the Clearwater River
(Ralston and Sprenke 1992).

To confirm water quality for fish rearing, the chemistry has been
tested elteensively to verify it@ ,su%tabiljlty for s&monid-. *.'
aquiculture and a.68‘day bioassay usUg-spring chinook fry was Ii
conducted to verify that fish could-be reared  using the Cherry
Lane ground water source (Support Document 6.00). %.

Satellite Faailit?? Develommnt

Selection of NPTH satellite sites was based on three
principles:

0 history or presence of anadromous salmonids, primarily
salmon

0 habitat and passage restoration projects completed or
actively pursued in the watershed
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0 water quality (primarily temperature) and water quantity
sufficient to support satellite production without hampering
natural production of anadromous or resident species

The absence of commercial support facilities, such as electricity
and potable water, did not determine site selection; seasonal
access to sites and stream gradient and site.size were the
initial criteria used to select sites. Later water temperature
and flow data determined the final selection of each site.

Biological.support for fisheries production were the criteria
used in evaluating sites. These criteria included:

0 gravity flow of water
0 water quality and'quantity
0 physical space for-juvenile production and adult capture,

holding, and spawning

In addition to exploration and monitoring, the recommendations
about where to site satellite facilities were based on:/
0 consultations
0 NPTH Production Modeling

In 1988 and 1989, Larson and Jose, assisted by consultants Harry
Senn and John Mack, explored potential satellite sites on streams
recommended by biologists from the Idaho Department of Fish and
Game (IDFG) and U.S. Forest Service (USFS).

Senn and Mack completed the satellite surveys in 1990 and 1991.
The drawings and cost estimates that were developed for each site
are found in Support Documents '3.00 and 4.00. These documents
provide the information from which the cost summary found .
Appendix 3.00. and Chapter I were developed.

Mainstem Clearwater River

Lo10 Cr98k Watershed

Facility and site recommendations for the Lo10 Creek watershed
are:

1. Yoosa/Camp/Lolo  Creek juvenile production and adult
holding/spawning facility

2. Snow/Eldorado/Lolo  Creek juvenile production site
3. Bradford Bridge/Lo10  Creek adult trap and haul site

4. lower Eldorado/Lolo Creek adult trap and haul site
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5. mouth of Lo10 Creek/Clearwater River permanent adult
and juvenile monitoring facility

An alternate program to be considered would be relocqtion of the
Snow/Eldorado/.Lolo  Creek juvenile production and adult holding
sites farther upstteam,:to ob;tafft Cooler water -to hold Eldorado
Creek adults ir~,thrst.~,at~~~h@~~  Figures 2.11, 2.12 and 2.13
demonstrate '$b&'h$$~h~~,~er'%ter conditions. Temperature in
hours greater &an 16.e per day are'shown in figures 2.11 and
2.12. Figu~~i2,l3‘:com~aXes  Piper's(1982) temperatures for
spawning with temperatures in lower Eldorado Creek in 1991.
Numbers of juveniles and adult btroodstock and estimated costs are
shown in Table-I-2 in Chapter 1.

For future expansion, an alternate juvenile production site has
been Sel8Ct8d.on Muss~lshe~:.~-~~gek.near  the USFS work center.
Development of this.~si%e+conditional  upon habitat quality
being improved hhd~ti#$&!&n+.'.' .,..: ,..'.
The NPT Fisheries stW$ atid’cJYSJV3  pers,onnel identified more than
sixteen sites 5n the, L+,o, pe&q wktershed:.,
0 two on,,MusstLlSh~~~~~~~'Cr+ek
0 seven 0~ L&&$$&#@-&#$ ,_ &i&&s
0 seven oq .EXd&W,&tij4%$Xo,"W&&j-

,.
Consultationz && USFS p&~&&J,~'~r&~ review by consultants Senn
and Mqck ref"$nbd- ui'e'sT~~~ar'el~~~~.b~Sed on productionestimates org&&nal&y "~~~~aapea~-"~~~.~~~basin  Planning to:

iI ! i ..Y*;,. ,. .I '... _ J7 (a. .
0 two sites &n &&o/yyoo&/dasig~,Creeks  (Yoosa/Camp Creek sit&

and upper.Miro &8&k site)'-

0 two sites &'fidor&&/Lolo Creek (lower Eldorado Creek and,
Snow/Ei~~rrado'Cr'site

South Fork Cim*$#r River Tributaries

Meadow Creek

Facility and site recommendations for the Meadow Creek
watershed are:.

1. Age-f+ smelt accl&iIa&ion and release facility at Camp
58.site

2. Seasonal monitoring of adults and juveniles at the
stream mouth
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Eldorado Creek in July 1990,
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Initial investigation identified three potential juvenile.rea,ring.
sites:

0 Camp 58
0 Space Creek
0 'upper Meadow Creek
0 an adult and juvenile monitoring site near the mouth of

Meadow Creek upstream of the Highway 14 bridge
..' L

Water temperatures in Meadow Creek are not conducive to natural
production due to lack of ripajrian habitat in the*,McComhs- Meadow
portion of the stream. Until habitat is restored andsumer
water temperatures are reduced to acceptable levels, a long-term
investment in'natural production is not recommended; The USFS is
working to negotiate land ownership exchange. This would.be
followed by habitat restoration and water quality improvements.

: : .,
Mill Creek

Facility and site recommendations for the,Mill Creek watershed.
are:

Juvenile rearing and.adult.holding facility -located
'_

1. ,I
approximately 0.75 miles upstream from the mouth. ,,L

2. Seasonal adult and juvenile,monitoring facility near the ,. ,$
stream mouth. :,

Initial investigation identified two potential juvenile / .I.
rearing/adult holding sites between 0.5 and 1.0 miles u&r&aim
from the stream mouth. One of these sites was selected,- A: :
seasonal adult and juvenile monita~ing-sfte.183;~o'shauZdc.be
developed'near the mouth .of Mill Creek. .; ', ,' '

Newsome Creek

Facility and site recommendations f&the‘Newsome Creek
B

watershed are: /.

1 . Juvenile rearing and adult holding facility located.either, 'I
downstream or upstream of the confluence of Beaver and :
Newsome Creek . .

2. Seasonal adult and juvenile monitoring facility~wpstream of
the Highway 14 bridge at the mouth of Newsome Creek

Initial investigation identified two potential juvenile
rearing/adult holding sites near the confluence of Beaver and
Newsome Creeks.
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salmon River: lower uinstqg

Slate Creek

Facility and site recommendations for the Slate Creek watershed
are: '-y _.
1. Juvenile rearing and adult trap and haul at Hurley Creek

2. Juvenile rearing and adult holding at Dead Horse/Little
Slate Creek

3. Seasonal monitoring of juvenile out-migration at Hurley
Creek

An alternate monitoring site at or near the mouth of Slate Creek
should be investigated and, if possible, developed for both
adults and juveniles. This action will require development on
private lands which has not been investigated as yet. This
facility would replace the adult trap and haul proposed at Hurley
Creek site four miles up from the stream mouth and would provide
a biological advantage to evaluating NPTH production and harvest.
in the system.

Initial investigation identified five potential juvenile .rearing
and two adult holding sites on Slate Creek:

0 Hurley Creek
0 Willow Creek
0 Lee Creek
0 confluence of upper Slate and Little Slate Creek . ,
0 confluence of Dead Horse/Little Slate Creek,confluence

\
Selwav River: above Selwav Falls

Meadow Creek

Facility and site recommendations for the Slate Creek watershed
are:

1.

2.

Seasonal or semi-permanent monitoring facility for adults
and juveniles at or near the stream mouth.

Temporary presmolt or Age-l+ smolt rearing, acclimation and
release facility along the lower stream accessed by road.

The nature of the terrain and access to this stream limit the
number of sites available for satellite facility development.
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Approximately 99 percent or more of the watershed has no road
access.

Production species for Meadow Creek/Selway River is, anticipated
to be summer chinook in the lower stream and spring chinook in
the upper basin: broodstock is expected to be limited for either
species. Spring chinook for the upper basin will be released as
Timed-Release Fed-Fry (TFIFF).

If TRFF production were the only, type of supplementation, then
only a monitoring facility would be needed at the mouth for
juveniles and adults.

South Fork Clearwater River, near Stites, Idahoi Fall Chinook
Production

Facility and site recommendations for fall.chinook production i
are: _-

1. Complete the,design for a falj chinook,Age-0 /
rearing/accIimationjrelease,facility'at Luke's Gulch.‘

2. A juvenile.acclimation/release facility at Luke's Cul&
(Smelts will be reared at ,Sweetwater Springs.)..

The facility will mix the available ground water with .
river water to rear fall chinook smolts on site;and to later
attract'adubts for broodstock capture. The ground water source '
will provide 300 to 450 gallons per~qinute ,(gpyJ ~$9 $$%(see
"Hydrogeological  Analysis of thp.Luke,!s Gulch S&tel), R$fst;Q$~ et
al, 1992, Suppo& -Document 6.31)vhi$h,.wifl be,,mixed-.w&h,surface 1
water from the South Fork Clearwater River- ~This.will provide
50°F water for rearing an& accli-mqdon., The facility.will,be
operated for up to. four .mon$hs beginaing,,as-  early as,,February"kdT,
for a short time in the fall for q$u&t2,capture.... _ _ ,

. . i.

Sweetwater 8prinus: SweetwaterlLaDwai Creek.

Facility and site recommendations for Sweetwater Springs
watershed are:

1. Supplemental incubation site for reither expansion or
isolation purposes.

2. Smolt production for either/or Age-O fall chinook and Age-l+
spring chinook.'
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3. Broodstock holding for fall chinook if they cannot be held
at the South Fork Clearwater River satellite.

4. Future production of A-type steelhead

Sweetwatkr Springs is a constant 50°F (10 "C) and has a discharge
of 2.0 cubic feet per second (cfs) or greater (Support Document
6.17).
A facility at this site could be operated on gravity flow and
access to the site would not be prohibited by weather.

A facility developed at this site should be equipped to provide
incubation as well as rearing. Such a facility could be
developed and operational within three to nine months. Smolt
rearing could be limited to single pass of water or multiple
reuse for expansion of production which is limited by the volume
of discharge, 2.0 cfs:

Mann Lake Canal Dam Batellite Site: Sweetwater/LaDWai Creek

The study team investigated an,additional  rearing facility
approximately 1.5 miles downstream of Sweetwater Spring (Support
Document 3..18 and 4.18). This is known as the Mann Lake Canal
Dam satellite facility. Water temperature and flow data are
shown in
Support Document 6.19.

It is difficult to reach this site, but it could be used to rear
Age-l+ smelts. This is important because the opportunity for
NPTH to economically produce Age-14 smolts is limited to
sweetwater Springs and this site. Spring or summer chinook
smolts could be reared here and oA-typeln summer steelhead are
particularly adapted to these waters (Kucera et al 1983, Cates
1981). NPT Fisheries etafe and Lewiston Orchards Irrigation
District staff saw adult steelhead ascending the falls at the
diversion dam in 1990 and 1991.

42



NPTH Master Plan Appendices

Introduatioa

APPEm$X XII

COST SUMMARY AND TIRE LINE

Cost summary (Table 3.01) was developed from conceptual designs
provided by Harry Senn and John *ck for all sites with the I.
exception of Sweetwater Spring$ and'monitoring. emd evaluation
sites (Appendix :4.00,from Master tPlan Draft 1; &eptember 1991,
unpublished). The latter were'eqtimated by @cl Larson, project
leader for the Nez Perce Tribe; on the>basis of his experienqes.
These cost es.t,imates will be .revi,ewed by &n other consultin$ firm
in 1992 and an updated version produced which will include all
facilities.

Table 3.02 estimates future staffing and operations for Hez~ Perce
Tribal Hatchery. NPTH covers a large geographic area and
requires a much diffetent staff organization than a conventional
hatchery. Seasonal staff for satellite oper&ions comprises a
majority;:of~ annual expenses: ,ttio persons gre‘reguirsd to operate
each facility 24 hours per day. At the sa%ellites'each person
serves a.10 hour day,for four days iach week. Remoteness of the
sites requires f%eld foremen to check ori the'sites twb time;& each
week to assure suc&essful operation, In aadition'to rearing fish
technicians will participate in- spa~~ixtg.'grounQ"su~,ey, ,adult'
capture, 'spawning, habitat evaluati+n and monitoring and c
evaluation as well as seasonal maintenance and mobilization
activities.

Figure 3..Ol,is an estimate of time for speci.fic:activities. The
actual time for 'each action ma+ cha&e do to?#'atious factors;.
e.g. NEPA-or ESA processes. - - -.
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Table 3.01 Cost summary  for Nez Perce Tribal Hatchery Master Plan. Costs as anticipated from
facilities planned from Support Document 4.00, February 1992 and NPTH92\BUDGET\W4SLRYS.  wkl I

L lPTH  HATCHERY
p Permflnent  Pmmne\
- Seasonal Persumel

permnt  tenef i tr (33%)  scrrsciul
benefits (33X)

- AdninistrMn  (35%)
~WhiClM,  firh bnk~, fish

Satellites:  sm Y have.

NOHITOAIHI;  AND EVALUATION
- Permt Persml
- Seasonal Persomel

ilenef i ts (33%)
AMiistretian  (35%)

TOTAL  ANNUAL OPERATIMI COST:
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13L900 ~91,000 111,000’ 111 ,000 wi,ooo trr,ooo
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Figure 3.01, Time Line for past and future events associated with Nez Perce Tribal ‘Hatchery.
1DwI 1982 IBM 1887 IsEa 1W 1080 1391 1832 1893 1084 1095 18W W'fONfl

NPTH HISTORY:
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PRESENT PROJECT
RUiOW
New Concepts
Site Evaluation
Water Development
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Testing and Dmlopment
Mastof  Plan Writing
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Council Review
Public Review
De&ion
Modification

NW-

1350 1352 1354 1337 twe 1853 1990 1381 1912 1303 law 1995 1886 BEYOND

NEPA PROCESS:
EIS
Cultural Surveys

PROJECT DEVELOPMENT
monitoring and evaluation
staff trainill(j
project coordinatiw
dsts bats devalepmant
annual operating plan
fish&s qplamentation

LAND ACPUISITION

FINAL DESIGN

CONSTRUCTION

OPERATION
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APPENDIX 4.00

Introductiog
SUMPTIONS AND a HODEh

Critical uncertainties can not be identified unless clear>and
specific objectives and strategies are stated. Chapter III,
Objectives and Strategies presented., goals, objectives and
strategies for each, stream in terms of juvenile prq4uctiosr and
adult returns. This section describes the assumptions beh&nd'.the
objectives and strategies in Chapter IX1 and Chapter IV,
Monitoring and Evaluation.

Safe Assurptions: Those we have reasonable confidence in from
local observations or from applicable literature. ,These
assumptions generally concern parameters that are fairly certain
or have little impact on the choice (or outcome) of strategy.

Crit$oal assumptions: Those we are uncertain.about m that are
critical to the choice of strategy, && can likely ‘be resolved
through experimentation.

Other Assumptions: Those that cannot be resolved through studies
and may affect-the outcome significantly, and must,be @ealt w$th
through risk containment moniticring..

To better understand the implications of uncertainties the NPTH
study team developed a simple life cycle model (the Nez Perce:.
Supplemen+tion Model -
Supplementation Model).

NPSM) (Support pcument 8.C0, Nez Peree
'The NPSM computes adult production

numbers on the basis of a sgt bf~aibPsum&d tiransfer coefficient?
between the v&ious life stages.

An effort was made to construct the model in such a way that the
base'parameters used in the Northwest Power Planning Council
System Plhnning Model (SPM) would apply.; The SF% was judged _
inadeguate for simulating presmolt supplementat&on strateki.es and
was rejected (fgr thi~~appl$cation)  in.favor of a n&spreadsheet
model that has.more detafl in the production phase but simplifies
the‘smolt-to:hdult, ,life - stages $a a king&e survival Qarayjker.
Nevertheless,, compatgbility with.the SPM.is important bedme it
allowed the NPTH study team to take adva+&aga~  of the considerable
progress achieved in the recently completed subbasin planning
e'ffort.

Table 4.01 shows the base parameter values used in the NPSM.
Conclusions stated belciwabout uncertainties are based mainly on
modeling exercises 'using the NPSM.
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l&c 4.01.  Rrtrter V&m uwd in Wplll  Plming. Pro&ion prrterr;  survival  rates,  pro&ion  Lcvelo, fecundity,  se1 ratioe,  reproduction  cfficimy,

Eggs/Fmalc  (a11 ages) hatchery 4,DDQ (6) 4,000 (61” 4,000 (6) 4,DDD (6) 5,000 (6) 4,315 4,DDD (6)
&natural

Egg to Fry Survival hehcry: RX (6) t2% (6) m (6) 72%  (6) 72%  (6) 85% Tzx (6)’
r&al: 40x  (4) 40X (4 40% (4) 40% (41 40x  (4) 40x 40x (4)

Fry to Fall  Prealwlt hatchery: 90% (6) 90% (6) 90% (6) Pox (6) 90% (6) HA 90% (6)
Survivd at Lou  Dens. natural: 72%  (4) lz% (4 m (4) 72% (4) l2% (4) 72% (4)
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Perhaps the key assumption of the NPSM is the form of the
survival functions uied to convert fry ,to presmolt (defined here
as the juvenile stage entered in the fall) and presmolt to
smolt.The NPSM assumes these survivals to be affected by the
numbers of fish present (i.e., density-dependent mortality). The
survival is presumed to increase,,with  the guantity ,of,habitat
(expressed as summer or Awinter carry*g capacity for fry and
presmolt respectively) and *with the quality'of habitat (reflected
in the low density survival rates). The SPM makes a similar
assumption (Monitoring and Kvaluatiqn  Group, 1989).

The main difference betweenthe Sped and, the NPSM is that the
latter assumes two survival nbottle$.%e.cks"  (,summer:and  winter
carrying capacity) in the juvenile rearitig phase, whereas the SPM
uses only one. All other transfer coefficients are simple,
constant rates with definitions and,$n common with the SpM.

The supplementation strategies (detailed in Chapter III)
prescribe the procedures for brood'stock selection, adult.
holding, mating, .incubation,  rearing of fish in the hatchery, and
release (time,, method,- location,etc.); Modifications of these
treatments may well be'in order &f-fish behavioral,
physiological, or genetic responses.fall  to.~meet expectations.
These assumed responses are manifested in.the parameter values in
Table 4.01. -, _
The effect of hatchery treatment.on.:th;e  transfer coa4ficients30f
out-planted fish and their offspring .is a to& re&iv'ing.._. *_. -.attention by the Regional Asse&%sme& of Suppleq@ntatiog.  Proje,ot /
((RASP), draft repqrt expected August 1991). This subject.is
also covered by .the Artificial,Environment Team of.the
Yakima/Klickitat-Piseries,  Pro jeot, .Nork plan in preparatibn,.

5
The NPSM was used for two s~pzh~i@ze~~&uq&es. Pirsb, 3t was.ji,seQ
to refine the-supplementation strategy, .primarLly by manipulating
the numbers of-$ish planted,aqd the,& sowma. Tn tp@ +ode&@ag _. $.
phase,' the pser~iun@ %qst81 avai&a@lq parzyn&ter~ valu+s +were,alEays -.
used (see Table O.Ol)., .Thgpurpose fs~,~is,,e~e~~ise..t3as..to  find,
strategies that cc&d (atccor~iclg $0 t&e qMe&): acb&vs:tg@ statexc&
objectives. The strategies proposed in Chapter- &II should
achieve their objecti;ves according to the.model.

i -,.,

9ncerMidW Anrlvsis _

Secondly, the model was useQ to-explore the sensitivity of the.
strategy choice,to several model assumptions. This was done by
varying transfer.coefficients and not.ing if the chosen strategy
would meet the objectives. This cowtitutes part of the. .uncertalntv analvsxg .
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Those coefficients (model parameters) that significantly affected
the outcomes of the chosen strategies were then examined from two
perspectives:

1. Would the coefficients respond to or be sensitive to
aspects of the supplementation treatment - might
success of the project hinge on the ability to
condition fish to some optimal migratory response?) and

2. Would the uncertainties about the coefficients lend
themselves to experimental resolution (i.e., can
chang.es in experimental response variables be measured
with statistical power)?

Affirmative answers to these questions suggested experimental
priority.

Other uncertainties, (i.e., those where experimentation [within
NPTH] was judged unlikely to lead to successful resolution), also
were identified. For example, smolt-to-adult survival (Ssa) is
critical to project,success (and-to the choice of strategy).
Nevertheless, because this survival is so low, the sample sizes
of adult returns from experimental groups prohibit statistically
powerful experiments. A frequently quoted rule of thumb for
comparative survival studies is to plan experiments large enough
so that a minimum of 35 adult recoveries is expected from each of
three replicates per treatment group in order to detect a
50 percent difference in survival (DeLibero 1986).

Given the estimated survival rates forcpresmolt  releases and
realistic sampling rates of returning adults, this would require
in excess of 200,000 marked presmolts per treatment. Since a
minimum of two treatments are needed, the smallest justifiable
experiment would require almost half a million marked juveniles.
Releasing that'many fish to compete with natural populations,
within any 'of'the chosen tributaries 'does not seem wise. N P S M
has shown that level of production .would be defeated by
density-dependent morta.lity as the .presmolt releases exceed the
stream carrying capacity. For this reason experiments are not
proposed that rely on comparison of survival to adulthood.

The study team also recognizes that performance beyond the smolt
stage is critically important. Indicators of population health
and survival-must be identified and monitored. Such indicators
should be less variable than molt-to-adult survival (see
Lichatowich and Cramer, 1979). This type of routine risk
containment monitoring should be efficient and moderate in cost.
[NOTE: Risk containment monitoring is expected to be recommended
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by RASP.}, Population responses are,qnerg&
"s

in the.regton as.
standards ,for expressing supplementation ob- %ectives, They are
described briefly .in the next sect$on. The objectives used.,in
Chapter III are 'consistent.with these qtapdqr,ds. They are
discussed here in the context, of a~~~toririg-.and.evqrlu,a~ion to
emphasize the potential relevance of NPTH discover&es to the
region.

Pomlation  Resnonsq

In postulat$ng that the suppleme~tatS9..s~rategy ~$11 beet the
objectives, .the.study team ass&$mqd.that  the. po@Ua$"$q  will
respond in a certain .way based on past experienoe, Since the
team hopes to benefit from results reported elsewhere in:the
Basin, and vice versa, consistency in the definition of terms is
important-(e.g., the %urrenoy IV or yardsticks whereby,obj,eotivea
are expressed and evaluated). The Scientific Review Group (SRC)
called for clearly defined objectives An order.fo ,allow
meaningful evaluation. RASP is also responding to this call.

Thus, population responses are'grouped into'four categories
corresponding to four sets.of yarc@ticks. They are: ,,..

,. - ‘- :
1. Post-release survival, survival of outplanted hfsh to.'

r e t u r n i n g  a d u l t s ,, ._I.,.
2.. '; i,'..$ : !
3. Long-term fitness of 'the~',sup&ment&  Ropulation '.. -'

4 . E+ogioal interaotions:,wi&h other populat$ons- _,
" ;, .a. ,'. ,, " ..> :

Two centralehypotheses.of the WTR. suppl,ementation efforts-'&e: 1
j i.'

,, :: .? .'
1 l * .Eggs brought to the~hat&hery for in&b&ion piwing; '

and then release an preqmolts .$&to :&:,.:targe:istream  _I
wilL surv$ve (to returning adult& at-a r#e g&&er I' 1.
‘than eggs deposited"-in the spawninggrounds by natural
spawners. :. : ,..

2. The mixture, qf natural and hatchery fish,.wiU repr@.uce
successfu1~J.y  without adverse genetiie~effects~-and.that  :
undesired 'interactions withrother poRuXat$ons w'fll not
occur.

These hypotheses are discussed below and related to the four
population responses. Also, specific variables used to express
QbjeCtiVeS  are proposed - the %urrency*~ whereby performanoe is
valued.
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Post-release suntival (Spr) refers to the rate of survival of
hatchery-reared fish from the point of release to their return to
the subbasin as adults. One condition for successful
supplementation is that a spawner that donates its eggs to the
hatchery contributes more offspring (suwiving to adults) than a
natural spawner.2

Thus, the survival of hatchery fish relative to natural fish must
be evaluated. We know that fish while in the custody of the
artificial environment, survive at a rate several times greater
than the corresponding survival in nature. Nevertheless, after
being liberated, the opposite is true. The survival of hatchery
fish is typically between 10 percent and 50 percent of the
natural rate.

A condition for success of the NPTH (derived from modeling) is:

a 36 percent survival rate for outplanted fish from the time
of their release as presmolts into the stream until they
reach at Lower Granite Dam as smolts.

For comparison, the survival rate of natural fish during the same
life stages is 72 percent.

.Modeling results show that success is critical to this' relative
survival rate. It is reasonable to assume that this post-release
survival is affected by the supplementation treatment (i.e., by
the manner in which fish are released, conditioned prior to
release, and/or otherwise treated in the artificial environment).

Analyses using the NPSM suggest that, if the basic survival
assumptions approximate natural survival, a necessary requirement
for success (as measured along the post-release survival
yardstick) is that the supplemented fish survive at least half as
well as the naturally reproduced fish. The handicaps associated
with artificial rearing are expected-to be most severe during the
first months after release. If this is trUe, then experimental
opportunities may indeed exist to evaluate post-release survival
success for selected supplementation strategies.

We can identify some response variables (e.g., relative presmolt
to out-migrant smolt survival) that can be measured with high
precision and used to construct powerful experiments.

2 This condition is not necessary in reintroduction cases, or
in some cases where imported brood stock is used.
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The proposed. experimental program is designed primarily to
address the question of relative post-release survival in the
juvenile stages.

For natural spawning to make its expected contribution toward
production goals,, the supplemented population must be able to
reproduce.
they were

Enough adults must return to the tributariti,,where
released , .mate, and produoe viable offspring, ,Aspe+s

of the supplementation treatment, including brood stock
selection, may affect homing, reproductive behavior and site
selection, etc.

Reproductive success in this context means that the introgr,essed
populations produce surviving offspring. Suocessful. reprpdqqtfon
is difficult to evaluate. The study teamls‘analyses assume@ that
a first generation returning adult would produce at least
80 percent as mqny surviving offspriwas aL: ,

naturally :reproduced fish.
fish (i,e.;

Second generation supplementation
naturally produce4 -fish ,whose pazents were

supplementation fish) were assumed,equivaJ&nt.ho natura.1 fish..
Powerful experiments to study-reproductiyct  suqoess would be
difficult to design within the NPTR program alone. As a
component of a larger more global experiment, NPTH observations
may be of value, Experiments of th*s kind are contemp$ated qs a
part of the -proposed Idaho <Fish .and,G~~~~~~ementati~~~.~t~dy ., :
(Persona&Gommuniqation,  Ed Bowl-es &99l)...,.The; NPTH staff .hom
to contri&te to the value of this xork.and to benefit ,from.its; .;.-
results. .:
Risk containment monitoring also will provide feedback on
reproductive success. The feasible measurements include: _ j

0 proportions of supplementation origin fish found among
returning adults.

0 t h e  Subsequent-Parr product4on. i n d e x  ,.
.I- *

0 fecundity

.O age at return

0 sex ratios
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Lam-Term Fitne.s,s

Genetic consequences must be taken into consideration to assure
that supplementation benefits can be sustained in the long term.
The NPTH has adopted, the 50:50 Rule, which says, *'that the
spawning population must consist of at least 50 percent natural
origin fish."

This guidel"ine limits the level of supplementation (i.e.,nqbers
of fish released), and may necessitate' selective harvest. While
this provides no assurance of long-term fitness, it constrains
potential genetic impacts. The Oregon Department of Fish and
Wildlife (ODFW) has adopted a similar guigeline for
supplementation.

Long-term fitness of the supplemented population is a goal of the
project, the defined objective of the NPTH is the 50:50 Rule (see
also Chapter III). This objective will be measured.

It probably is not feasible for the NPTH project to 'resolve
uncertainties about the effectiveness of the 50:50 Rule through
designed experiments, Nevertheless, NPTH projects should be
components of a broader regional study. Also, as was the case
with reproductive success, 'risk containment monitoring will be
used to evaluate and measure long-term fitness.'

Genetics issues are discussed in more detail in 'Chapter II of
this document. The NPTH program will continue to.follow regional
initiatives by traoking progress of the Columbia .Basin Monitoring
and Evaluation Group in developing guidelines for genetics risk
assessment and monitoring.

Ecolouical  Intaractians

Interactions may occur to varying degrees between the target
species and other fish stocks sharing the habitat.

Interactions of supplementation fish with the target population
is covered in the population dynamics model of the Nez Perce
Supplementation Model (NPSM) and under reproductive success.

Exmrimental  Dtisiun

Hypotheses and experimental protocols are being developed and
will continue to be developed as treatments evolve.
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These experiments will involve the! release of marked lots of
supplementation presmolts and trapping'and marking of wild
presmolts for comparative survival s&adias.

Hypotheses und,er consideration include: ,

Ha: The proportion of presmo&tqprgsent in,an upper
tributary in the fall, that leave Qe tr%butary before
January, .is the saqm fgr natural fish ,and,
supplementation fish.

Hg: Supplementation fish that-pass the monitor$ng- station
in a lower tributary before January, survive (to Lotier
Granite Dam) at the same rate as. natural fish misrating
before January.

H,,: Natural and supplementation spring migrants survive at
the same rate to Lower Granite Dam.

Similar comparisons would be madebetween different
supplementation treatment groups.

All marked groups would be replicated within the tributaries;
These experiments will.be repeated for a minimum of five years to
account for between-year interaction effects. The numbers of
test fish per group depends upon sampling efficiencies yet to be
determined. We expect to be able to operate traps at or near
tributary mouths that can interrog,ate between 50 and 100 percent
of'the outmigrants.

Sampling rates and biases at existing stations in the Salmon,
Clearwater, and Snake Rivers are a concern that needs to be
addressed.
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APPENDIX 5.00

SUPPORT DOCUMENTS 3.00, 8.00. 7.00 AND 8.OQ

Introduation

Various support documents used to develop the Nez Perce Tribal
Hatchery Master Plan are available. These documents were
appendices to the Draft 1 of the Master Plan and contain detailed
information about data collected over the previous three years;
e.g. water temperatures and flow data at all facility sites and
conceptual designs. These documents were considered to be of
little interest to most readers and due to their bulk, they were
not included as appendices. \

Highlights from these documents are given on-subsequent pages.
To get a copy of any of these documents, write or call:

Nez Perce Tribal Fisheries Resource Management
P.O. Box 365

Lapwai, Idaho 83540

(208) 843-2253
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support Doaumant 3.00

3.00:. a- ',I'.. I
These support documents contain drawings and descriptions of all
of the proposed facilities for the Nez Perce Tribal.&itchery
(NPTH) with the exception of Sweetwater Springs CIRF and
monitoring facilities. These documents were ,Appendix 3.06 in
Draft 1 of the Master Plan, September 1991.

Ground water used at the Cherry Lane Central Incubation and
Rearing Facility will be routed through sterilization, aeration,
cooling, and distribution devices: The ground water is recharged
by the Clear-water River. The volume of .water allocated for use
is 5.33 cubic feet per second (cfs) 12250 gallons per minute].
The total volume. available is ll;QO,cfs (4950 gpm). Water
efficient methods of inicubating eggs will be used. ~

All stocks will be physically isolated to provide genetic
integrity to prevent or control disease.

Multiple,stock rearing will occur in a single set of raceways by
controlling emergence with different ten@eratTes

A potential rearing facility upstream of Mann Lake Headgate could
be developed to rear Age l+ smoltg.

Aluminum raceways could be more an economical choice in some
locations.

No preliminary engineering cost estimates have been niade of sny
monitoring facilities.
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Support boaument'6.00~

6.00: NPTR WATE‘R SUPPLY DRVELOPMENT

These support documents contain the results of water development
studies related to developing the proposed facilities for the Nez
Perce Tribal Hatchery (NPTH). These documents were Appendix 6.00
in Draft 1 of the Master Plan, September 1991.

Hiuhliahts

Water Quantity: Central Incubation and Satellite Locations

Water development studies have focused on:

1. 'identifying at least 3.0 cubic feet per second (cfs) (1350
gallons per minute (gpm) of ground water at the Cherry Lane
Central Incubation and Rearing Facility (CIRF). Eleven
(11.0) cfs was identified.

2. testing the stability of the aquifer to produce that
quantity of water over at least 50 years

3.

4.

The importance of water temperature information is to determine:

1.
2.
3.
4.
5.
6.

identifying satellite facilities where temperature and flow
(cfs) could support juvenile production and adult holding
and spawning

bioassay using spring chinook fry and rearing them for 60
days and doing a complete health exam on these fish.

mimic conditions for natural production
controlled incubation
release timing
programming production of presmolt growth
broodstock development and maintenance
health management practices

NPTH staff has set a goal of using no more than 33 percent of the
minimum stream flow at satellite production ponds while achieving
at least one complete water exchange per pond per hour.

Stream flow gauging is useful in determining:

1. if higher flows can be used to condition fish to swim in
higher velocity by exchanging pond volumes up to four times
an hour and/or lowering the pond level in addition to
increasing flows
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2. when to expect adverse silting conditions

3. arrival of adults *. :.

4. release of juveniles corresponding with emigration stimuli

water Chemistry

Ground water and stream water quality information developed to
date shows that it is sufficient to support salmonid produotfon.,

Detailed water quality tests .have been conducted.at the proposed
CIRF sites. All water quality parameters, except for
nitrate-nitrogen, Were within limits suggested by Fish Hatchery
Management Manual, Piper,, et al -&9g2. This condition occurred
at Cherry Lane wells.

Consultation with Mr. Piper about the elevated .&&e-nitrogen
levels found in a well at Cherry Lane revealed it ,was "only-an
indication of pollution and not a level inhibiting salmonid
production". _
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Support Doaumaat 7.00

. : RWOLUTION8 AND LETTERS OF SUPPORT

These support documents describe some of the formal and informal
decision that have been made about the Nez Perce Tribal Hatchery
WW l

These documents were Appendix 7.00 in Draft I of the
Master Plan, September 1991.

Hiuhliuhtt

The Nez Perce Tribe adopted these resolutions:

1. In rebuilding the Columbia River Basin fish runs, the
following species priority should apply:

1. spring and summer chinook
2. summer steelhead and fall chinook
3. sockeye and coho

2. Develop cooperative strategies with the State of Idaho for
the:

0 supply of salmonid eggs
0 rearing and outplanting of salmonid juveniles
0 recapture of salmonid adults for spawning purposes

The Idaho Department of Fish and Game (IDFG) expressed support
for the concept of a NPTH.

A Memorandum of Agreement was signed in 24 January 1992 by IDFG
and the Nez Perce Tribe. The two parties will meet at least
twice per year to resolve issues and to explore ways to
cooperatively work together.

Treaties between the United States and the Nez Perce Tribe
provide the legal basis for fisheries management and production
in the Nez Perce ceded territory.

Informal Decisions and Agreements made by Interested Parties

0 Pursue building a NPTH rather than use the surplus capacity
available at other fish culture facilities in the Clearwater
River Basin.

0 If the NPTH supplementation program does not increase
survival from egg-to-adult, then brood fish should be left
to spawn and rear naturally or be diverted to a proven
supplementation program.
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Support Doaumont 8.iO

B,OOt

These support documents contain simulations of production levels
and potential impacts of hatchery supplementation. These
documents were Appendix 8.00 in Draft 1 of the Master Plan,
September 1991.

Eleven tables show how the Nez Perce Tribal Hatchery (NPTH)
production model applies to NPTH spring chinook production at the
various satellite sites.

The goals of the simulations are to select strategies that:

1. Maintain natural production at a level of at least 50
percent for the first generation of returning adults (Fl)

2. Maintain genetic integrity/diversity of the stock(s).

3. Promote long-term fitness of the stock (i.e., the ability of
returning adults regardless of their Fl origin, either
hatchery or natural, to reproduce in the stream.

4. Achieve natural production and harvest objectives.

5. Facilitate future monitoring and evaluation programs.

Production was modeled using the survival parameters identified
in Subbasin Planning and the Integrated System -Planning (Table I-
l. The effects of these parameters on natural production were
simulated through thirteen life,cycles. ,
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